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HHOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢usuke 0a30BOr0 YpPOBHSI Ha YpOBHE CpPETHETO OOIIero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE IMOJIOKEHMH M TpeOOBaHUI K pe3ylbTaTaM OCBOCHHMS OCHOBHOM
oOpa3oBarenpHOM mporpammsbl, mpenactaBieHHbix B PI'OC COO, a Takke C y4éToM
denepanbHOi paboyeil TporpaMMbl BOCIHMTAHMS M KOHLEHIMHM TPETNOAABAHUS Y4eOHOTO
npeamera «®Puzuka» B o0OpazoBaTelbHBIX opranusauusx Poccuiickoir  ®enepannu,
pealn3yIoLX OCHOBHbIE 00pa30BaTEIbHbIE IPOIPAMMBI.

Conepxanue mporpaMMel 1O (pu3HMKe HampaBleHO Ha (OPMHUPOBAHHE ECTECTBEHHO-
HAy4YHOM KapTUHBI MHUpa oOydaromuxcs 10—11 ximaccoB npu oOyuennn ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-AEATEIbHOCTHOTO noaxoa. [Iporpamma no ¢pusmke cOOTBETCTBYET
tpedoBanussM OI'OC COO K mIaHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM U METalpeIMETHBIM
pe3ynbTataM OOy4eHHMs, a TaKK€ YUHUThIBAET HEOOXOJIMMOCTh pealu3alud MEXKIPEAMETHBIX
CBsA3€M (U3MKM C €CTECTBEHHO-HayYHBbIMH Y4E€OHBIMU IpenMeTramMu. B Hell ompenensitorcs
OCHOBHbBIE 1IeIM U3Yy4YeHUs (U3UKH Ha YPOBHE CPEIHEro o01iero oOpa3oBaHUs, IUIAHUPYEMBIE
pe3ynbTaThl OCBOECHHSA Kypca (HU3MKU: JIMYHOCTHBIE, MeETalpeIMETHble, NpeIMeTHbIe (Ha
0a30BOM ypOBHE).

[IporpamMma o gu3ukKe BKIIOYAET:

® IIJIaHUpPYEMBbIE Pe3yJIbTaThl OCBOCHHS Kypca (U3UKH Ha 0a30BOM ypOBHE, B TOM UHUCIIE

IIpeIMETHBIE PE3YJIbTATHI IO rojiaM 00yUEeHUs;

e cojepkaHue yueOHoro npeaMera « Du3nKa 1mo rogam oOyqdeHuHs.

®du3rkKa Kak Hayka 0 HauboJsee O0IIMX 3aKOHAX MPUPOIbI, BEICTYIAsl B KAUYECTBE yU4eOHOT0
IpeaMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIH BKJIAJ B CUCTEMY 3HaHUI 00 OKpY’KalolleM MHpE.
konbHBI Kypc (U3MKH — CHCTEMOOOpa3yloluil Al eCTEeCTBEHHO-HAYYHBIX Y4YeOHBIX
MIPEIMETOB, MOCKOJIbKY (PM3NUYECKHE 3aKOHBI JIE)KAaT B OCHOBE MPOIIECCOB U SBJICHUH, H3y4aeMbIX
XuMUen, Ouonoruel, pusmdyeckoil reorpadueir u actpoHoMuei. lcmonb3oBaHne U aKTUBHOE
npuMeHeHne (U3NYECKUX 3HAHUW OmpeleNseT XapakTep M pa3BUTHE Pa3HOOOpa3HBIX
TEXHOJOTHIl B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, TIOTYYEHHs] HOBBIX
MaTepHasoB C 3alaHHBIMU CBOWCTBaMU U Apyrux. M3yueHue (Gpusukyu BHOCUT OCHOBHOM BKJIaJ B
(hopMHpOBaHKE €CTECTBEHHO-HAyYHON KapTHHBI MUPA 00yYaromuxcs, B JopMUpOBaHUE YMEHUN
MPUMEHSTh HAY4YHbII METOJ T0O3HAHUS IIPY BHITIOJHEHUH UMHU YYEOHBIX UCCIIeI0BAaHUI.

B ocHOBY kypca Gpu3uku A5 ypoBHS CpeAHEro o0IIero o0pa3oBaHUs MOJIO0KEH Pl UIeH,
KOTOpBIE MOKHO PacCMaTpHUBaTh KaK MPUHIHUIIBI €0 TOCTPOCHUS.

Hoes yenocmnocmu. B cOOTBETCTBUU € HEM Kypc ABIJISETCS JIOTUYECKU 3aBEPLIEHHBIM, OH
COJIEP’KUT MaTepHall U3 BCeX pa3fesioB (M3MKH, BKIIOYAET KaK BOIMPOCHI KIACCUYECKOM, TaK U
COBPEMEHHOU (PHU3UKH.

Hoes cenepanuzayuu. B cooTBETCTBUU ¢ HEl MaTepuai Kypca GU3UKU 00beTUHEH BOKPYT
¢busznueckux Tteopuil. Benmymum B Kypce sBisercs (OpMHUpPOBAHHME MPEICTABICHHUNA O
CTPYKTYPHBIX YPOBHSIX MaTE€PHH, BEIIECTBE U IOJIE.

Hoes cymanumapuzayuu. E€ peanuzanus mnpeanosiaraeT UCHoJIb30BaHUE T'YMaHUTAPHOTO
MoTeHnuana pU3n4eckoi HayKu, OCMBICTICHHE CBS3H Pa3BUTHUS (U3UKU C pPa3BUTHEM OOIIECTBa,
a TaKk)Ke C MUPOBO33PEHUYECKUMHU, HDABCTBEHHBIMU M 9KOJIOTHYECKUMU MPoOIeMaMH.

Hoes npuknaonoii nanpasnennocmu. Kypc Gpusnku npeamnonaraet 3HakOMCTBO C HIMPOKHM
KPYTOM TEXHUYECKHX U TEXHOJOTMYECKUX MPHIIOKEHNN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes skonocuzayuu peamu3yercss MOCPEJICTBOM BBEAEHHUS JJIEMEHTOB COJAEpKaHMUS,
MOCBSIIEHHBIX KOJOIMUECKUM MpoOjIeMaM COBPEMEHHOCTH, KOTOPbHIE CBS3aHBI C pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a Takke 00CYKAeHUs Mpo0JIeM pallMOHAIBHOTO IPUPOIOTIOIB30BAHUS U
HKOJIOTUYECKOM Oe30MacHOCTH.

CrepxHEBBIMH dJIEMEHTaMHU Kypca (M3UMKH Ha YPOBHE CpEIHEro oO0Iero oOpa3oBaHUS
ABIISAIOTCS (u3ndeckue Teopuu ((opMHpOBaHME MPEIACTABICHUH O CTPYKType HOCTPOCHHS
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¢u3nveckoil TeopuH, poyid (QyHAAMEHTAIBHBIX 3aKOHOB M NPUHIMIIOB B COBPEMEHHBIX
MPEICTAaBICHUAX O IMPHPOJIE, TPAHUIAX MPUMEHUMOCTH TEOPH, /Ui ONMUCAHHS E€CTECTBEHHO-
HAYYHBIX SBJICHUU U IIPOIIECCOB).
CucTeMHO-IeSITeTbHOCTHBIN MOIX0A B Kypce (PM3UKU peau3yeTcs MPEexIe BCEro 3a CuéT
OpTaHu3aIlluK SKCIIEPUMEHTAILHON JESTeIbHOCTH oOydatommxcs. J{is 6a30Boro ypoBHsI Kypca
(GU3UKH — 3TO UCIOJIB30BAHUE CHUCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U
7a00paToOpHBIX paboOT, KOTOpBIE B Mporpamme Mo (usuke OOBeIMHEHBI B OOLIMI CHHCOK
YUECHHUYECKUX TPAKTUYECKUX padoT. BriaeneHne B yka3zaHHOM IepedHe JabopaTopHBIX pador,
MPOBOJUMBIX JJISi KOHTPOJS M OLEHKH, OCYIIECTBIISICTCS YYacCTHHUKAMH OOpa3oBaTEIBHOTO
mporecca UCXos U3 0COOCHHOCTEH TUTAaHUPOBAHMS U OCHAlIeHHs Kabuneta ¢usuku. [Ipu sTom
oOecrieunBaeTCcsl OBJAJCHUE OOYYAIOMIMMHCS YMEHHSMHU IPOBOJUTH KOCBEHHBIE H3MEPECHHS,
WCCIICIOBAHMSI 3aBUCUMOCTEH (DU3NYECKUX BEIMYMH M TIOCTAHOBKY OITBITOB IO TIPOBEPKE
MPEUIOKEHHBIX THUIIOTE3.
Bonbmoe BHUMaHuE yaenseTcs peleHHI0 pacu€THBIX W KadyecTBEHHBIX 3a1ad. [Ipu sTom
JUTsL pacyE€THBIX 3a/1a4 MPUOPUTETOM SIBIISIFOTCS 33/1a4M C SIBHO 33/IaHHON (PU3HUYECKON MOJIENbIO,
MO3BOJISIOIINE MPUMEHSATh H3YyYCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasJelna
Kypca, TaK ¥ UHTETPHUPYS 3HAHUS U3 PA3HBIX pa3aenoB. [y KaueCTBEHHBIX 33a7ad MPHOPUTETOM
SBIISTIOTCSI  3aJ]aHUsI Ha OOBSICHEHHE NPOTEKaHWs (U3NYSCKUX SBICHHA W TPOIECCOB B
OKpY’KaIOIIEeH XU3HH, TpeOyronue BbIOOpa (PU3MYECKON MOJENH JUIsl CUTYalldd TPAKTHUKO-
OPHEHTHPOBAHHOTO XapaKTepa.
B coorBerctBun ¢ TpeboBanusimu PI'OC COO Kk MarepHadIbHO-TEXHUYECKOMY
olecrieueHnt0 ydeOHOro rmnpoiiecca 0a30BbI YpPOBEHb Kypca (DM3MKH Ha YPOBHE CpPEIHETO
o01mrero o0pa3oBaHUs JTOJDKEH M3ydaThCs B YCIOBHUSX MPEIMETHOTO KaOWMHETa (M3UKH WU B
YCIIOBHSX MHTETPHUPOBAHHOIO KaOMHETa NMPEeIMETOB €CTECTBEHHO-HAy4YHOro 1uKiIa. B kaOunere
¢bu3uKM  JOMKHO OBITh HeoOXoaumoe jJabopaTopHOE OOOpPYJOBaHHWE JUIsl  BBITIOTHCHUS
yKa3aHHbIX B IporpaMMe Mo GU3MKe YUYECHHYECKUX MPAKTHUYECKUX padoT U JIEMOHCTPAL[MOHHOE
obopymoBaHue.
JleMOHCTpallMOHHOE 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUU C IPUHLUIIOM
MUHUMAaJIbHON JOCTATOYHOCTH U OOECHEUUBAECT MOCTAHOBKY IEPEUMCIIEHHBIX B MPOrpamMMe I10
(Gu3nKe KIIOYEBbIX JEMOHCTpalMi I MCCICJOBAHUS HU3ydaeMbIX SIBJICHUH U IPOLIECCOB,
SMIMPHUYECKUX U (QYHIAMEHTAJIBHBIX 3aKOHOB, UX TEXHUUECKUX TPUMEHEHUH.
JIaGopaTtopHoe 000pyAOBaHHE JUIsl YYEHHUYECKHX IPAKTHUYECKHX padoT (opmupyercs B
BUJIE TEMATUYECKUX KOMIUIEKTOB M 00ecneuuBaeTcs B pacuéTe OJHOI0 KOMIUIEKTa Ha JABYX
oOyuaromuxcsa. TemaTndyeckue KOMIUIEKThl J1aOOpaTOPHOro O0O0OpYJOBAaHUS JOJKHBI OBITh
IIOCTPOEHbl HAa KOMIUIEKCHOM HCIOJb30BAaHUHU AHAJIOIOBBIX M LU(POBBIX MPUOOPOB, a TaKKe
KOMIIBIOTEPHBIX U3MEPUTEIbHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHIA.
OCHOBHBIMU LIEJIIMHU U3Y4€HUS! PU3UKHU B 00111eM 00pa30BaHUM SIBJISIOTCS:
e (opMHUpOBaHME HHTEpPeCa M CTPEMJICHUS OOydYalOIIMXCsl K HAyYHOMY H3yYEHHIO
IPUPOJIBI, PA3BUTHE UX HHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEHH;

® Dpa3BUTHE MPEJICTABIEHUM O HAyyHOM MeETOAE TIO3HaHUS U (OPMHUPOBAHHE
UCCIIEI0BATENILCKOTO OTHOIIEHUS K OKPYKAIOIUM SIBIICHUSIM;

e (opMHUpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysibTaTa M3y4YE€HUS OCHOB CTPOEHUS
MaTepuu U (yHTaMEHTAIbHBIX 3aKOHOB (PM3UKHY;

e (opMuUpoBaHHE YMEHUI OOBACHATH SIBICHHS C UCTIOJIb30BaHUEM (PU3UYECKUX 3HAHUN U
Hay4HBIX JJOKa3aTeNbCTB;

e (opMUpOBaHHE MPEICTABICHUNA O POIM (PU3MKH JUIS Pa3BUTHS JIPYIMX €CTECTBEHHBIX
HayK, TEXHUKU M TEXHOJIOTHA.

JlocTikeHre 3TUX Lened oOecreyrBaeTcs pelieHHeM CIEAYIOMMX 337ad B Ipolecce
U3y4eHUs Kypca (pU3MKH Ha YpOBHE CpeIHEro 001Iero o0pa3oBaHus:



e TpuoOpeTeHHe CHCTEMBbl 3HaHUH 00 OO0MMX (PU3NUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKIIIOUAsi MEXaHUKY, MOJICKYJISIPHYIO (PH3HKY, JIEKTPOJANHAMHKY, KBAHTOBYIO
(GU3UKy U IIEMEHTHI aCTPOPHU3UKY;

e (dopMHUpOBaHME YMEHHH TNPUMEHATH TEOPETUYECKUE 3HAHUA JJIsi OOBSICHEHUS
¢u3nvecKux SBJICHUH B NPUPOAE W sl NPUHATUS NPAKTUYECKUX PpEIICHU B
MOBCEIHEBHOMU JKU3HU;

® OCBOGHHE CIIOCOOOB pEIICHUS pa3IMYHBIX 337a4 C SBHO 3aJaHHOH (DU3HYECKOM
MOJICNIbIO, 337ad, TOJPa3yMEBAIOIINX CaMOCTOATENBHOE CO3JaHue (U3NIECKOI
MOJIENH, aJIEKBATHOM YCJIOBUSM 3a/1a4H;

® TOHMMaHHE (PU3MYECKUX OCHOB W NPUHIUIIOB JCHCTBUS TEXHHYECKUX YCTPOWCTB U
TEXHOJIOIMYECKUX IPOLECCOB, MX BIUSHUS Ha OKPYKAIOUIYIO CPENY;

® OBJIAJICHUE METOJaMH CaMOCTOSITEIbHOIO IUIAHUPOBAaHUS U MPOBEJIEHUS (PU3NYECKUX
SKCIEPUMEHTOB, AaHaIW3a W  HUHTEpHpeTanuu  HUHQOpMalMH,  ONpeAeNeHHUs
JIOCTOBEPHOCTH MOJTYYEHHOI'O Pe3yJIbTara;

® CO3/IaHME YCIIOBUM JJIS Pa3BUTHUS YMEHUN MPOEKTHO-UCCIEA0BATEIBCKOM, TBOPUECKON
NeSITEIbHOCTH.

Ha wusyuenue ¢usuku (6a30BbI ypOBEHb) Ha YpOBHE CpeAHEro oOmiero oOpa3oBaHHs
otBoautcs 136 gacoB: B 10 kimacce — 68 yacoB (2 yaca B Henenmo), B 11 kimacce — 68 gacoB (2
yaca B HEJIEINIO).

[Ipennaraemsliii B mporpamme no pusnke nepeyeHsb J1adbopaTOPHBIX U MPAKTUYECKUX padoT
SBIIIETCS. PEKOMEH/JIOBAaHHBIM, YUYMTENb JeJIaeT BHIOOp MpOBeIeHMs 1a00paTOpHBIX padboT u
OTIBITOB C YYETOM UHIUBUAYATbHBIX OCOOEHHOCTEN 00yYarOIINXCsl.



COJEPKAHUME OBYYEHUA

10 KJIACC

Paspnen 1. ®u3uka 1 MeTOABI HAYYHOI0 IO3HAHUS
®usuka — Hayka o npupone. HayuHble MeTonpl moO3HaHUA OKpy»Karomero mupa. Pomib
9KCIIEPUMEHTA U TEOPHUH B MPOLIECCE O3HAHMSI TPUPOIbI. DKCIIEPUMEHT B (PU3HKE.
MogenupoBanue (U3NUIECKUX SBICHUNA M TporeccoB. Haydynsie rumores3sl. Ousnveckne
3aKOHBI U TeOpuH. | paHUIIBI MPIMEHUMOCTH (PU3MUECKUX 3aKOHOB. [IpHHITMIT COOTBETCTBUS.
Pome m Mmecto (u3uku B (OPMHPOBAHWU COBPEMEHHON HAaydyHOW KapTUHBI MHpPa, B
MIPAKTUYECKON JEATEIbHOCTH JIFOICH.
Jlemoncmpayuu
AHanorosbsle 1 IU(PPOBBIE U3MEPUTENBHBIE TPUOOPHI, KOMITBIOTEPHBIE AATUUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe nBmwKeHHE. OTHOCHTEILHOCTh MEXaHWYECKOro BikeHus. Cucrema
orcuéra. Tpaekropus.

[Tepemernienne, CKOpoCTh (CpemHsisi CKOPOCTb, MTHOBEHHAsi CKOPOCTh) W YCKOPECHHE
MaTepuaIbHON TOYKH, WX MPOEKIIMU HAa OCH CHUCTeMBbI KoopauHaT. CIIOKeHHE TePEeMEeIIeHU 1
CJIO’)KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJWHEHHOE IBWKEeHHE. ['paduku 3aBUCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTH U TMIEPEMEIIEHUS MaTePUATHLHON TOYKH OT BPEMEHH.

CBoOoaHOe majieHne. Y CKOpeHHe CBOOOTHOTO TaACHMS.

KpuBonuueitHoe naBwxeHue. J[IBkeHHe MaTepHaJIbHOM TOYKH IO OKPYXKHOCTH C
MOCTOSHHOM TI0 MOJYJIIO CKOpPOCThIO. YTJIOBasg CKOPOCTh, JIMHEHHas cKopocTh. llepwon u
yactoTa oOpauieHus. LleHTpocTpeMHuTenbHOE yCKOPEHHE.

TexHuueckue yCTpoWCTBA M MPAKTHYECKOE NPUMEHEHUE: CHUAOMETP, JIBHKEHUE
CHaps0B, LIEMHbIE U PEMEHHBIE MTEPEIAUH.

Jlemoncmpayuu

Mopenb cucteMbl OTCUETA, WILTFOCTPALIMS KWHEMAaTUYECKUX XapaKTEPUCTUK ABUKEHUS.

[IpeobpazoBanue ABUKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habnronenue ABr>xeHUs Tena, OpOIIEHHOT0 MO YIJIOM K TOPU30HTY U TOPHU30HTAJIBHO.

N3mepenue yckopeHust CBOOOJHOIO MaJIeHHUSL.

Hamnpagnenue ckopocTy pu JBUKEHUHU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3yueHrne HepaBHOMEPHOTO ABUKEHUS C 1IEJIbIO ONPEIEICHUSI MTHOBEHHON CKOPOCTH.

HccnegoBanue  COOTHOIIEHMS ~ MEXAY  OYTAMHM,  [POHACHHBIMM  TEJIOM  3a
MOCJIeIOBATEIbHbIE pPaBHbIE MPOMEXYTKHM BpPEMEHU IPU PABHOYCKOPEHHOM JBHKEHUU C
HavyaJbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3yueHue NBUKEHHUS IAPUKA B BA3KOM KUJIKOCTH.

N3yyenne nBrxeHus Tena, OpOIIeHHOr0 TOPH3OHTAIBHO.

Tema 2. Junamuxa

[Ipuniun otHocurensHOCTH ['anuies. [lepsbiii 3akoH HeroToHa. MHEpIManbHbIE CHCTEMBI
OTCYETA.

Macca tena. Cuna. IlpuHuun cynepno3unmu cwil. Bropoit 3akoH Herorona pms
MarepuaibHOi Toukd. TpeTtuit 3akoH HbploTOHA /1711 MaTepuaibHbIX TOUEK.

3akoH BceMUpHOro Tsarorenus. Cuna tskectu. [lepBas kocMuueckasi CKOPOCTb.

Cuna ynpyrocrtu. 3akoH ['yka. Bec tena.



Tpenue. Buasl Tpenust (mokosi, ckoyibkeHus, kauenus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKONBKEHUS U cuia TpeHus mokos. Koaddumuent tpenus. Cua conpoTUBICHUS
MIpU ABMKEHUU TEJA B )KUJKOCTHU WJIH Tase.

[TocTynarenbHoe U BpaliaTelbHOE JBIKEHHE a0COIIOTHO TBEPIOTO TEa.

MoMeHT cuibl OTHOCUTENBHO OcCH BpameHus. [lmedo cunbl. YcinoBus paBHOBeCHs
TBEPAOrO Tena.

TexHudeckue yCTpPONCTBA W TMPAKTUUECKOE IMPUMEHEHHUE: TMOIIINITHUKY, JIBUKCHUE
HCKYCCTBEHHBIX CITyTHHUKOB.

Jlemoncmpayuu

SIBrienne nHepLUUH.

CpaBHEHHE MacC B3aMMOICHCTBYIOMIMNX TEI.

Bropoii 3akoH HeroToHa.

Nsmepenue cu.

CrnosxeHue cui.

3aBUCUMOCTb CHJIBI YIIPYTOCTH OT AeQOopMaIiii.

HeBecomocTs. Bec Tena npu yCKOpeHHOM NOABEME U AJICHHUH.

CpaBHEHHE CHII TPEHUS TIOKOSI, KAYEHUS U CKOJTBKCHHS.

VYcnoBust paBHOBecHst TBEPIOTO Tenna. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3yuenne neuxeHust Opycka 1o HaKJIOHHOW MJIIOCKOCTH.

HccnenoBanme 3aBUCUMOCTH CHJI YIPYTOCTH, BOSHUKAIOIIMX B TPYKUHE W PE3UHOBOM
oOpasziie, oT ux nedopmariuu.

HccnenoBanue ycnoBuii paBHOBECHS TBEPIOTO TeJIa, UMEIOIIETO OCh BPAIIICHHUS.

Tema 3. 3axonbl COXpaHeHUs 8 MEXAHUKE

Nmmynbe MatepuanbHON TOUKH (TeJa), CUCTEMbl MaTepuaibHbIX TOUeK. IMIybCc CHUIIBI U
M3MEHEHHE UMITYJIbCa TeJla. 3aKOH COXpaHeHUs UMITyJbca. PeakTuBHOE ABMKEHUE.

Pabora criel. MOIIHOCTE CHJIBL.

Kunernveckass Hepruss MarepuaibHOW TOYKU. Teopema 00 M3MEHEHUH KHHETHYECKOM
SHEpruu.

[TotenunanpsHas sueprus. [loTeHuuansHas sHeprus ynpyro aeGopMupoBaHHOM MPYKUHBL
[ToTenuuanpHas 3Heprus Teaa BOIM3M NOBEPXHOCTH 3eMIIH.

[loTeHnuuanpHple W HENMOTEHIUANbHbIE CHIIbL. CBsI3b PabOTHl HEMOTEHIUAIBHBIX CHI C
M3MEHEHHEM MEXaHUUYECKOM SHEepPTuu CUCTEMBI Tell. 3aKOH COXpPaHEHHS] MEXaHUYECKON YHEPTUH.

Yupyrue u Heynpyrue CTOJIKHOBEHHUSI.

TexHuyeckue ycTpoHCTBa U MPAKTUYECKOE MPUMEHEHHE: BOJOMET, KONEP, MPYKUHHBIN
MUCTOJIET, IBUKEHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE ABMKEHUE.

[Tepexon mOTeHIIMATIBLHOM SHEPTUU B KHHETHUECKYIO M 00paTHO.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3yyenne abOCONIOTHO HEYNPYroro ynaapa C MOMOIIBIO ABYX OJMWHAKOBBIX HHUTSHBIX
MasITHUKOB.

Uccnenoanue cBsa3u pabOThl CUIBI C M3MEHEHHEM MEXaHWYEeCKOW JHEpPruM Tela Ha
MIpUMEpPE PACTSHKEHHS PE3UHOBOTO JKI'yTa.

Pa3nen 3. MosekynsipHasi pU3MKa M TEPMOAUHAMHMKA
Tema 1. Ocno6bt MONEKYNAPHO-KUHEMUUECKOU Meopul
OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKON TEOPUU U UX OIBITHOE 0OOCHOBAHHUE.
bpoyHoBckoe nBwxkenue. Judpdysus. Xapakrep [IBHKEHHS M B3aUMOJEHCTBHS YaCTHIL
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BelecTBa. Mojenu CTPOCHHS Ta30B, >KUAKOCTEH M TBEPABIX Tel M OOBSCHEHHWE CBOWCTB
BEIIECTBA HAa OCHOBE 3THX Mozened. Macca u pasmepbl Mojekyn. KonudecTBo BemiecTsa.
[TocTostnuast ABoraapo.

TennoBoe paBHOBecue. TeMmmeparypa u e€ usMepenue. lllkana remneparyp Lienscus.

Monens uaeanbHoro rasa. OCHOBHOE ypaBHEHUE MOJIEKYJSPHO-KMHETHUUYECKOM Teopuu
uAealbHOTO Tra3a. AOCONIOTHas TeMmIeparypa Kak Mepa CpeaHed KHHETHYEeCKOW SHEepruu
TEIJIOBOTO JBWKEeHMs dactun rasa. [llkanma temneparyp KensBuHa. ['a3oBele  3aKOHBI.
VYpasuenue MenpeneeBa—Kmnaneiipona. 3akon JlaneroHa. M3omporeccsl B uacaqbHOM rasze ¢
IIOCTOSIHHBIM KOJIMYECTBOM BellecTBa. I'paduyeckoe mpencTaBieHre U30MPOLIECCOB: U30TEPMA,
M30X0pa, u3obapa.

TexHUYECKUE YCTPOHCTBA M MIPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OaApOMETp.

Jlemoncmpayuu

OneIThl, [OKa3bIBAIOUIME JUCKPETHOE CTPOEHHE BellecTBa, (¢ororpaduu  MOJEKYJ
OPraHUYECKUX COCTUHECHUM.

OneITl 1O AUPPY3UH KUIKOCTEN U Ta30B.

Mopenb GpOyHOBCKOTO JIBHXKCHHUSI.

Mogens onbita Lltepna.

OnbIThI, TOKa3bIBAIOLINE CYIIECTBOBAHNE MEKMOJIEKYIISIPHOTO B3aUMOJICHCTBHUSL.

Monienb, WUTIOCTpUPYIOLIAs IPUPO.LY TaBJICHUS ra3a Ha CTEHKH COCyJa.

OnbIThI, MJUTFOCTPUPYIOLINE YPaBHEHHE COCTOSHUS UAECATIbHOTO ra3a, H30MpPOIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

Ompenenenne Macchl BO3AyXa B KJIACCHOW KOMHAT€ Ha OCHOBE H3MeEpeHUH 00béMa
KOMHATBHI, JaBJICHUS U TEMIIEPATYPhI BO3AyXa B HEMl.

HccnenoBanue 3aBUCUMOCTH MEX/1y TapaMETPAMH COCTOSIHUS Pa3peKEHHOTO rasa.

Tema 2. Ocnoebl mepmoounamuku

TepmonnHamuueckas cucteMa. BHYTpeHHsSsT 3HEprusi TEPMOJMHAMHUYECKOW CHUCTEMBI U
criocoOb! e€ n3MeHeHus. KonnyectBo TemioTel U pabota. BHyTpeHHsIsI S5HEPTHsi OAHOATOMHOIO
nJeanbHOro ra3a. Buapl Teronepenayu: TEMIONPOBOAHOCTh, KOHBEKIUS, NU3IIyUEHHUE. Y IeIbHas
TEIJIOEMKOCTh BenlecTBa. KoamuecTBo TEIIOThI IPH TeIIonepeaaye.

[Tonsatue 06 ammabatHoM mpomecce. [lepBeiii 3akoH TepmoauHamuKu. [IpuMeHeHwme
[IepPBOro 3aKOHA TEPMOJUHAMUKY K u3onponeccam. I paduyeckas uHTepnperanus paboThl rasa.

Bropoii 3akon Tepmoannamuku. HeoOpatuMocTh Npo1ieccoB B MPUPOJIE.

TemoBbie MamuHbl. [IpuHIunb! qeiicTBUs TerioBbIX MamuH. [IpeoOpazoBanus sHEprUu B
TeIIOBBIX MamuHaxX. KoaddunueHT mone3noro neictBus TerioBoil MamuHbl. [{ukn Kapho u
ero KO3 QUIIMEHT MOJIE3HOr0 JeHCTBHSI. DKOJOTHYECKHE MPOOIeMbl TEIIOAHEPTE€TUKH.

TexHuueckue yCTpoOMCTBA M NPAKTUYECKOE IMPHUMEHEHHWE: JIBUraTelb BHYTPEHHETrO
Cropanusi, ObITOBOM XOJOIUIbHUK, KOHTUIIOHED.

Jlemoncmpayuu

N3meHenne BHYTpPEHHEW SHEpPrud Teja NPU COBEPIICHUU pPabOTHI: BBUIET MPOOKH U3
OyTBUIKM TOJ ACWCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B JATYHHOH TpyOKe MyTEM
TpeHUs (BUICOAEMOHCTPAIHA).

N3menenue BHyTpeHHEH Hepruu (TeMiepaTyphl) Tea Mpu Terionepeaaye.

OmnbIT 10 aguabaTHOMY PACIIMPEHUIO BO3yXa (OIBIT C BO3AYLIHBIM OTHUBOM).

Monenu nmapoBoi TypOHHBI, IBUTATEINsl BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO JBUTATEIS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

H3mepenue ynenbHON TENI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Pazosvie nepexoovl

[Tapoobpa3zoBanue u KoHneHcanus. Vcmapenne u  kumeHue. AOCONIOTHAasS U
OTHOCHUTEIbHAs BIAKHOCTH BO3/1yXa. HachleHHblil map. YaenbHas TerioTa napooopa3oBaHusl.
3aBUCHUMOCTD TEMIIEPATYpPhl KUTIEHUSI OT AABJICHHUSL.



TBépnoe Teno. Kpucrannuueckne u amopdHbie Tena. AHH30TPOIHS CBOMCTB KPUCTAIIIOB.
Kunkue xpucramibl. CoBpeMeHHbIe MaTepuayibl. [lnaBneHue u Kpuctamidzanus. YaenbHas
TerutoTa tiasieHus. CyOonmumars.

YpaBHEHHE TEIIOBOTO OanaHca.

TexHuueckue yCTpOMCTBA M MNPAKTUYECKOE NPUMEHEHUE: TUTPOMETP M IICUXPOMETD,
KJIOPUMETpP, TEXHOJIOTMM TIOJYyYEHHUSI COBPEMEHHBIX MaTepuajoB, B TOM YHCIE
HaHOMAaTEPHUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACHIILIEHHBIX MTAPOB.

Kunenue npu NOHW>KEHHOM JaBJICHUMU.

CriocoObl U3MEpPEHUS BIAKHOCTH.

HaGnronenue narpeBaHus U TUIABJICHUS KPUCTAIUTHYECKOTO BEIIECTRA.

JleMOHCTpanys KpUCTalIoB.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepeHune OTHOCUTENBHOM BIAXKHOCTH BO3/TyXa.

Pa3znen 4. DiekrpoamHaMuka

Tema 1. dnekmpocmamuka

DNeKTpu3ausa Tell. OJIEeKTpUYecKuil 3apsana. JBa BHIa dIEKTPUYECKUX 3apAJIOB.
[TpoBOHHKH, AUDTIEKTPUKH U TIOTYTPOBOAHUKN. 3aKOH COXPAHEHHS JIEKTPUUECKOTO 3apsia.

B3anmopeiicteue 3apspoB.  3akoH  KynoHa. TodeuHBI  3JIEKTpHYECKHMM — 3apsifl.
Onektpuyeckoe Tmone. Hampsk€HHOCTH dieKTpudeckoro mois. [IpuHIum cyneprno3unuu
ANEKTPUUECKUX MoJieH. JIMHIN HanpsoKEHHOCTH JIEKTPUUECKOTO TOJIS.

Pabora cunm amekrtpoctatmyeckoro moisa.  [lorennman. Pa3HOCT,  MOTEHIIHMATIOB.
[IpoBOAHMKYM M AMDIEKTPUKH B AIEKTPOCTATUYECKOM Touie. JluanekTpuueckast IpOHULIAEMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DJIEKTPOEMKOCTh IIOCKOTO KOHJAEHCATOpa. DHEPrus
3apsKEHHOr0 KOHJIEHCATOopA.

TexHu4eckue yCTpOMCTBA M IMPAKTHUYECKOE MPUMEHEHHUE: JIIEKTPOCKOI, 3JIEKTPOMETD,
ANIEKTpOCTAaTUYECKas 3allluTa, 3a3eMJICHHE 3JIEKTPONpHOOpOB, KOHAECHCATOpP, KOMUPOBAJIbHBIM
arrapar, CTpyWHbIA PUHTEP.

Jlemoncmpayuu

YCTpoiCTBO ¥ IPUHIIUIT IEUCTBUA SJIEKTPOMETpA.

B3anmoneiicTBre Ha3IEKTPU30BAHHBIX TEL.

DIIEKTPUYECKOE NOJIE 3apSKEHHBIX TEL.

[IpoBOAHMKY B 31EKTPOCTATUYECKOM IIOJIE.

DIeKTpOoCTaTUYECKas 3allUTA.

JIMBIIeKTPUKY B 3JIEKTPOCTATUUECKOM IOJIE.

3aBUCUMOCTh  AJIEKTPOEMKOCTH IJIOCKOTO KOHJEHCaTopa OT IUIOHIaJAM IUJIACTHH,
PacCTOSIHUSL MEKLy HUMH U IU3JIEKTPUUECKON MPOHULIAEMOCTH.

DHeprus 3apsyKEHHOr0 KOHJIEHCATOpA.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3mepenue 351eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. IlTocmoannwiit 3nexkmpuyeckuit mox. Toku é paznuunvix cpeoax

DNEeKTPUYECKUM TOK. Y CIOBHUS CYLIECTBOBAHUS AIIEKTPUUECKOTO0 TOKA. MICTOYHUKH TOKa.
Cuna Toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma 11 yyacTka Leu.

DNEeKTPUYECKOE CONPOTHUBIICHHUE. VY nenbHoe CONPOTHUBIIEHUE BEIECTBA.
[TocnenoBarenpHOE, MapaIeNIbHOE, CMEIIAHHOE COEAMHEHUE TPOBOIHUKOB.

PaGora snekrpudeckoro Toka. 3akoH Jxoyns—JIeHia. MOIMIHOCTh 3MEKTPHUECKOTO TOKA.



DNeKTpOABMKYILIAs CUjla U BHYTPEHHEE COIPOTUBICHUE UCTOYHUKA TOKa. 3akoH Oma ais
MOJTHOM (3aMKHYTOM) 3eKTprudeckoil enu. KopoTkoe 3aMbikaHueE.

DNeKTpOHHAs IPOBOAUMOCTh TBEPABIX METAJUIOB. 3aBUCHUMOCTb COIIPOTUBIIEHUSI METAJIIOB
oT Temieparypbl. CBEpXIpOBOAUMOCTD.

OnexTpuueckuil TOK B BakyyMme. CBONCTBA 3JIEKTPOHHBIX ITyUKOB.

[onmynpoBognuku. CoOCTBeHHass W TPUMECHAs MPOBOJUMOCTH IIOJYIPOBOJHHKOB.
CgoiicTBa p—Nn-nepexona. IlomynpoBoiHUKOBbIE TPHUOOPHI.

DOneKTpUYecKuii TOK B pPAacTBOpPAX U pacilaBax d3JEKTPOIUTOB. DJIEKTPOIUTHYECKAs
JUCCOIHAITUS. DIEKTPOJIN3.

OnexTpuueckuil TOK B razax. CaMOCTOATEIbHBIA U HECAMOCTOATEIbHBIN pa3psia. MosHus.
IInasma.

TexHudeckue yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: aMIIepMETp, BOJBTMETP,
peocraT, MCTOYHHMKM TOKa, JJEKTpOHArpeBaTelbHbIE MPHOOPHI, 3AIEKTPOOCBETUTEIbHbBIE
puOOpPbI, TEPMOMETP COINPOTUBJICHUS, BAKYyMHBIH JHOJ, TEPMHUCTOPHl U (OTOPE3UCTOPHI,
ITOJIYIIPOBOIHUKOBBIN THOJ, FaJIbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HaIPSDKEHUS.

3aBUCUMOCTh COIIPOTHBIICHHS IWIMHAPUYECKUX IPOBOJHUKOB OT JUIMHBI, IUIONIAAH
MTONIEPEYHOI0 CEYEHUs U MaTepHaa.

CMenranHoe coeAMHEHNE IPOBOJHUKOB.

[IpssMoe m3MepeHue 3IeKTpoABMKYIIEH Cuiibl. KOpOoTKOe 3aMbIKaHHE TajJbBAHMYECKOTO
JJIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBIICHMUS.

3aBUCUMOCTb CONPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTE HIIEKTPOJIUTOB.

HckpoBoi pa3psii 1 MPpOBOAUMOCTh BO3/1yXa.

OnHOCTOPOHHSS MPOBOAUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamopmsvie padbomul

N3y4yenne cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

W3mepenne  DIEKTPOABWKYINEW CHJIBI MCTOYHMKA TOKA M €r0  BHYTPEHHErO
COIIPOTHBIICHUS.

Habnronenue snexrpoiusa.

MesxknpeaMeTHble CBSI3U

N3yuenue xypca ¢usuku 0a3zoBoro ypoBHs B 10 kiacce oCyIIECTBISETCS € y4ETOM
COJIEP)KATENIbHBIX MEXKIIPEIMETHBIX CBSI3eH C KypcaMM MaTeMaTWKH, OWOJIOTUH, XHMMH,
reorpaduu U TEXHOJIOTHH.

Mesicnpeomemnusie nousmus, CBSI3aHHbIE C M3YYEHHEM METOJIOB HAyYHOI'O IO3HAHMS:
sBJIEHHE, HAyyHbI (QakT, rumnoresa, (uznyeckas BeIUYMHA, 3aKOH, TEOpHs, HaOIIOAEHuE,
9KCIEPUMEHT, MOJIEIMPOBAHUE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelieHHEe CHUCTEMbl ypaBHEHMH, JuHeWHHas ¢yHKuMs, mnapaboia,
runepoosia, X rpauKu U CBONCTBA, TPUTOHOMETpUYEcKUe QYHKIUU: CUHYC, KOCUHYC, TAHI'€HC,
KOTaHI'€HC, OCHOBHOE TPUIOHOMETPHYECKOE TOXAECTBO, BEKTOPBl M HX IPOEKIUM Ha OCHU
KOOpJMHAT, CII0KEHUE BEKTOPOB.

Buonoeusa: mexannueckoe JBM)KEHHE B JKUBOM mpupoje, 1uddysus, ocMOC, TEII000MeH
KHUBBIX OPraHW3MOB (BHJIbI TEIIONEpEauu, TEMJIOBOE PAaBHOBECHUE), HIIEKTPUUECKUE SBICHUS B
JKUBOU IIPUPOLE.

Xumus: TUCKPETHOE CTPOCHUE BELIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb BEIIECTBA,
MOJIIpHasi Macca, TEIUIOBbIE CBOWCTBA TBEPABIX TEJ, XKUIAKOCTEH M Ta30B, JJIEKTPUUYECKUE
CBOICTBa METAJUIOB, YJIEKTPOIUTHYECKAS JUCCOLMALNS, FaIbBaHUKA.

T'eozpaghus: BnaxxHOCTh BO3/lyXa, BETPbI, OapoMeTp, TEPMOMETD.



Texnonoeusa: npeoOpa3oBaHUE IBUKEHUN C UCIOIBb30BAaHUEM MEXAHU3MOB, YUET TPEHUS B
TE€XHMKE, TOJIIUIIHUKY, HCIIOJIb30BAHUE 3aKOHA COXPAHEHHUS HUMITYJIbCa B TEXHHUKE (pakera,
BOJIOMET W JIpYTHE), JIBUTATENb BHYTPEHHEIO CropaHus, mapoBas TypOWHA, OBITOBOU
XOJIOIUJIbHUK, KOHJUIIMOHEP, TEXHOJIOIMH OJyYE€HUsI COBPEMEHHBIX MAaTepUaJIOB, B TOM YHUCIIE
HAaHOMATEpUAJIOB, U  HAHOTEXHOJOIMH,  DJIEKTPOCTaTHYECKas  3allUTa,  3a3eMJICHHE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIH TPUHTEp, dJIEKTpOHATrpeBaTelIbHBIE MPHOOPHI,
AJIEKTPOOCBETUTENbHBIE TPUOOPHI, FAJIbBAHUKA.

11 KJIIACC

Pa3znen 4. DnekrpoamHaMuka

Tema 3. Maznummnoe none. J1eKmMpoOMazZHUMHAA UHOYKYUA

[TocrossHHbIE MarHuThl. B3auMoneicTBUE NOCTOSIHHBIX MAarHuTOB. MarHutHoe IoJe.
Bexrop marauTHONM MHAYKIMH. [[pHHIUMN Cyneprno3unyu MarHUTHBIX ITOJIeH. JINHUKM MarHUTHON
uHaykiuu. KapTrHa nuHui MarHuTHON MHIYKIIMH TTOJISl TOCTOSIHHBIX MarHUTOB.

MaruuTHOE MoJje MPOBOJHHUKA C TOKOM. KapThHa JWHHMIA WHIYKIIMM MarHUTHOTO TOJISI
JUIMHHOT'O TPSIMOrO0 MPOBOJAHUKA W 3aMKHYTOTO KOJIBLIEBOI'O MPOBOJAHUKA, KATYIIKH C TOKOM.
OnbiT OpcTena. BzanMoaelicTBrue NpOBOJHUKOB C TOKOM.

Cuna Amrniepa, €€ MOJlyJIb U HaIlPaBJICHUE.

Cuna JlopeHma, e€ MoIynb W HampapieHHe. J[BMKEHHE 3apsyKEHHOW 4YacTHIbl B
OJTHOPOJTHOM MarHuTHOM mojie. Pabora cumsl Jlopenta.

SIBneHue DIIEKTPOMAarHWTHOM WHAYKIMH. [IOTOK BEeKTOpa MarHUTHOW WHIYKIHH.
DIIEKTPOABMKYIIAsl CHJIA UHAYKIMU. 3aKOH 3JIEKTPOMAarHuTHOM MHIyKIu Papajes.

BuxpeBoe anekTpuueckoe Moje. DIEKTPOABHXKYIAs CHJIA HWHIYKUWH B IPOBOIHHUKE,
JBUKYIIEMCS IOCTYIIATEIbHO B OJJHOPOJHOM MarHUTHOM ITOJIE.

[IpaBuno Jlenna.

NHyKkTUBHOCTD. SIBIEHME CAMOMHAYKIMH. DIEKTPOABUKYIAs CHJIa CAMOMHTYKIUH.

OHeprusi MarHUTHOTO TOJIL KATYLIKH C TOKOM.

DIJIEKTPOMArHuTHOE MOJIE.

TexHuueckue yCTpOWCTBA M MMPAKTUYECKOE INPUMEHEHHUE: TIOCTOSHHbIE MAarHUTHI,
3JIEKTPOMArHUTBHI, 3JIEKTPOABUTATENb, YCKOPUTENIH 3JIEMEHTAPHBIX YaCTHILL, UHTyKIIHUOHHAS [1€Yb.

Jlemoncmpayuu

OnbIT OpcTena.

OTKIIOHEHUE AIIEKTPOHHOIO ITy4YKa MarHUTHBIM I10JIEM.

JIMHUY MHIYKUMYA MarHUTHOTO TOJIAL.

B3aunmopeiicTBrue 1ByX MPOBOAHUKOB C TOKOM.

Cuna Ammepa.

JHeiictBue cuibl JIopeHI1a Ha MOHBI JEKTPOJIUATA.

SIBneHue ANEeKTPOMArHUTHON UHAYKIIUH.

IIpaBuno Jlenna.

3aBUCHUMOCTD 3JIEKTPOABUKYIIEH CHIIBI MHAYKIMH OT CKOPOCTH M3MEHEHHS] MAarHUTHOTO
MOTOKA.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yueHrne MarHuTHOTO MOJIs KaTYIIKH C TOKOM.

HccnenoBanue neicTBUS MOCTOSIHHOTO MarHuTa Ha PaMKy € TOKOM.

UccnenoBanue siBIEHUS 3I€KTPOMArHUTHOW MHYKIUU.

Pa3znen 5. Kosie6anusi M BOJIHBI
Tema 1. Mexanuueckue u 31eKmpomazHumHbsle Koj1edanus
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Konebarenbnass cucrema. CBoOomgHble MexaHWueckue KkojeOanus. [‘apmMoHuueckue
konebanus. Ilepumon, wacrora, ammiauryaa u ¢(asza konebanuid. IIpyXKUHHBIH MasTHHK.
MaremaTHueCcKiii MasTHUK. YpaBHEHHE TapMOHMYECKUX Kosiebanuil. [IpeBpamienue sHepruu
IIPU TAPMOHUYECKUX KOJICOaHHSIX.

KonebartenbHbiit koHTYp. CBOOOIHBIC SJIEKTPOMArHUTHBIE KOJEOAHUS B HJICATHHOM
KojeOaTeIbHOM KOHType. AHJIOrus MEXIy MEXaHWYECKUMU U DJIEKTPOMarHUTHBIMU
konebanusmMu. @opmyna ToMcoHa. 3aKOH COXpaHEHHS SHEPTUU B UACAIBHOM KOJeOaTeIbHOM
KOHTYpe.

[IpencraBnenne o 3aryxaromux KojeOaHUsAX. BoiHyXIeHHbIE MEXaHUYECKHUEe KOJICOaHWUs.
Pe3onanc. BeiHyX/1€HHBIE 2I€KTPOMarHUTHbIE KOleOaHusl.

[lepemennbiii Tok. CuHYyCOMIANBHBIM MEPEMEHHBIN TOK. MOILIHOCTh EPEMEHHOrO TOKA.
AMITITUTYTHOE U IEUCTBYIOIIEE 3HAUEHUE CUJIbI TOKA M HATIPSHKEHMUS.

Tpanchopmarop. IlpousBoactBo, mepenaada W MOTpeOJICHUE DIICKTPUUECKOW HSHEPTHH.
OKOJIOTMYECKHE PUCKH TpU MPOU3BOJCTBE AIEKTpo3Hepruu. KynpTypa UCHOIB30BaHUS
AJIEKTPO3HEPTUHU B TOBCEAHEBHOMN KU3HHU.

TexHudeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHME: DJIEKTPUYECKUH 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, JIMHUU 3JIeKTpoIiepeiad.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KosieOaTenbHOM CUCTEMBI (IPYKUHHBIA UM MaTeMaTHYeCKUN
MasITHUK).

HaGmronenue 3aryxaromux KoiaeOaHuid.

HccnenoBanue CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Ha6nronenue pezonanca.

CB0OOAHBIC IEKTPOMArHUTHBIC KOJICOAHMSI.

OcmworpaMmbsl — (3aBUCMMOCTH  CHJIBI  TOKa W HamlpsOKEHUST OT  BPEMEHM) st
AIIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3onanc npu mocnenoBaTeNbHOM COEIUHEHUH PE3UCTOPA, KATYIIKH WHIYKTUBHOCTH U
KOH/JIEHCATOopa.

Mopenb TMHUYN NEKTPOIIepEaaydH.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomol

HccnenoBanue 3aBUCUMOCTH MEPHOJIa MaIbIX KOJe0aHH Tpy3a Ha HUTU OT JUIMHBI HUTH U
MaccChl Ipy3a.

HccnegoBanne nepeMEeHHOTO0 TOKa B LENUM U3 IOCIEAOBATENIbHO COEAMHEHHBIX
KOHJIEHCATOpa, KaTyLIKHU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUMHbBLE 80IHbL

Mexanudeckue BOJIHBI, ycioBHs pacnpoctpanenus. [lepuoa. Ckopocts pacnpocTpaHeHUs
u ganuHa BouHbl. [lomepeunble W mpojosibHble BONHBL. HWHTepdepenuuss u audpakuus
MEXaHUYECKUX BOJIH.

3Byk. CkopocThb 3ByKa. ['poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DNEKTPOMAarHUTHbIE BOJHBIL. YCJIOBHUSl M3JIy4Y€HHUsl AJIEKTPOMAarHUTHBIX BOJH. B3aumnas
opueHTanus BekTopoB E, B, V B snextpomarautHo#l BoiHe. CBOICTBA 3IEKTPOMArHUTHBIX
BOJIH: OTpaX€HHUE, IMpeIOMIICHUe, mojspu3anus, audpakius, uHrepdepenius. CKOpoCTh
AJIEKTPOMAarHUTHBIX BOJIH.

[IIkana >M€KTPOMArHUTHBIX BOJIH. [IpUMEHEHHE PIIEKTPOMAarHUTHBIX BOJIH B TEXHHUKE U
ObITY.

[IpuHIMIBI paguocBs3u U TeneBuaeHUs. Pagnonokanms.

DNEKTPOMAarHUTHOE 3arps3HEHNUE OKPYXKAIOIIEel CPE/bl.

TexHnuyeckue ycTpoilcTBa M INPAKTUYECKOE NMPUMEHEHHUE: MY3bIKAIbHBIE MHCTPYMEHTHI,
yJIbTpa3ByKOBasi JUarHOCTHKa B TEXHUKE W MEAMLIMHE, pajnap, paauoONpUEMHUK, TEIEBU30D,
anTeHHa, tenedon, CBU-neus.
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Jlemoncmpayuu

OO6pa3oBaHue 1 pacpoCTpaHEHHE MOMEPEYHBIX U MPOJIOIBHBIX BOJIH.

Konebmromieecs: Te0 Kak HCTOYHHK 3BYKa.

Habmoienue oTpakeHus U IPETOMIICHUSI MEXaHUYECKUX BOJTH.

Habmonenne naTepdepeHnnn U JuPpakinid MEXaHHIECKUX BOJIH.

3BYKOBOW PE30HAHC.

Habmtonenue cBsSI3M I'POMKOCTH 3ByKa W BBICOTHI TOHA C aMIUIMTYIOM M YacTOTOU
Kosie0aHui.

WccnenoBanue CBOMCTB  3JIEKTPOMAarHUTHBIX  BOJH:  OTPA)KEHUE, IMPEIOMIICHHE,
noJisipu3anus, Judpakius, aHTephepeHITHSL.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsmMosnnHeliHOe paclipoCcTpaHEeHUE CBETa B OJHOPOJHON cpejie.
JIyu cBera. ToUeUYHBIN UCTOYHUK CBETA.

Otpaxxenue cBeTa. 3aKOHBI OTpaxkeHHsl cBeTa. IlocTpoeHue H300pa)k€eHUl B IUIOCKOM
3epKaje.

[Ipenomnenue cBeta. 3akOHBI TMPETOMIICHHS CBeTa. AOCONIOTHBIM  TOKa3aTelb
npenomiieHus. IlomHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbIl yroia MONHOrO BHYTPEHHETO
OTpaKEeHHUSI.

Hucnepcus cseta. CroxkHblil cocTaB 6esoro ceera. Ler.

Cobupatomiyie U paccewBarolive JHH3bL. ToHKas juH3a. DOKYCHOE pacCTOSHUE U
ONTHYECKasi cujia TOHKOU JIUH3BIL. [locTpoeHne n3obpakeHuii B cOOMPAIOIIUX U PACCENBAIOIINX
nuH3ax. PopMyra TOHKOW JMH3BL. Y BEIUYECHHE, TaBAEMOE JIMH30M.

[Ipenensl TPpUMEHUMOCTH T€OMETPUYECKON ONTHKH.

BonnoBas ontuka. WHTepdepennus cera. KorepeHTHbIE HMCTOYHUKH. Y CIOBUS
HaOI0/IEeHUS] MAKCUMYMOB 1 MUHUMYMOB B MHTEP(QEPEHIIMOHHON KapTHUHE OT JIBYX CHH(a3HBIX
KOT'€PEHTHBIX HCTOYHHUKOB.

Hudpakuus cera. Judpakmuonnas pemérka. YcioBue HaOMIOACHHUS —TJIABHBIX
MaKCHUMYMOB MpH NaJIeHUH MOHOXPOMAaTHYECKOTO CBETa Ha AUPPAKIIMOHHYIO PEIIETKY.

[Tonsapuzanus ceera.

TexHuyeckue ycTpoWcTBa W MPAKTHUECKOE NpPUMEHEHHWE: OYKd, Jyma, doroamnmnapar,
MIPOEKIIMOHHBIM ammapar, MHUKpPOCKOI, TEJEeCKOIl, BOJOKOHHAas OMNTUKA, IU(paKIMOHHAS
peuéTKa, MoysipouI.

Jlemoncmpayuu

[IpsimonuHeiHOEe pacnpoCTpaHeHUe, OTpakKeHWe M IpeliomyieHue cBera. OnTudeckue
MPUOOPHI.

[TonHoe BHYTpeHHEE OTpaxkeHue. Mojienb CBETOBO/A.

Hccnenoanne cBOWCTB N300pakeHUI B JTMH3aX.

Monenu MUKpOCKOTIa, TEIEeCKOIIa.

HaGnronenue nnrepdepeHIiuy cBera.

Ha6nronenue qudpakuum cBeTa.

Habmronenue nucnepcuu cBera.

[TonydeHue cekTpa ¢ MOMOIIBIO TPU3MBI.

[TonydeHnue cnekTpa ¢ MOMOIIbI0 AUPPAKIIUOHHON PEIIETKH.

Habmronenue nonsipusauu cBera.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenune nokasaresns nNpejoMIIeHUs CTEKIa.

HccnenoBanue cBOWCTB N300pakeHUI B JTMH3aX.

Habmronenue nucnepcun cBera.

Pasnen 6. OcCHOBBI clIeMAJILHOM TEOPHH OTHOCHTEIbHOCTH
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I'panuibl NPUMEHMMOCTH KJIACCUYECKOW MeXaHMKH. IlocTynaTel cnenuanibHOM TEOpUH
OTHOCHUTEIIBHOCTH: HMHBApPUAHTHOCTb MOXYJISI CKOPOCTM CBETa B BaKyyme, IPUHLUI
OTHOCHUTENILHOCTH DWHIITEHHA.

OTHOCHTENBHOCTD OJTHOBPEMEHHOCTH. 3aMEUIEHUE BPEMEHHU U COKPALLIEHUE JITUHBI.

OHeprus U UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13b Macchl ¢ SJHEPrUEN U UMITYJILCOM PEJISTUBUCTCKOM YaCTHUIbl. DHEPrus MOKOS.

Pasznen 7. KBantoBasi pusuka

Tema 1. Dnemenmol K6AHMOBOU ORMUKU

®otonbl. ®opmyna [Inanka cBsi3u sHeprun HOTOHA C €ro YAaCTOTON. DHEPrUsl U UMITYJIbC
¢doroHa.

OtkpeiTne u wuccienaoanue Goroddpdexra. Ombitet A. I'. CronmeroBa. 3aKkOHBI
botorpdexra. YpaBuenue DitnmreitHa as hotoaddexra. «KpacHas rpanua» Gororddekra.

Hasnenue ceera. Onbithl [1. H. JleGenena.

XHUMHUYECKOE ICHCTBHUE CBETA.

TexHnueckue ycTpoiiCTBa M NIpPAKTHUECKOE NpPUMEHEHHE: (POTo37aeMEHT, (HOTOAATUUK,
coJIHeUHas OaTapesi, CBETOUOI.

Jlemoncmpayuu

®oTo3(h(PexT HAa yCTAHOBKE C IIMHKOBOU TJIACTHHOM.

Hccnenoanue 3akoHOB BHENIHET0 GoTodPdeKTa.

Cserommon.

Conneunas Garapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHuto o -dactuil. [lmanerapHas
Mozenb atoma. [loctynater bopa. M3nyuenue u mormnomenne GOTOHOB MPHU MEPEXOJie aToma ¢
OJIHOTO YpOBHS »HEpruM Ha Jpyrod. Buabl cnekTpoB. CHEKTp YpPOBHEW SHEpPrud aromMa
BOJOPOAA.

BonHoBrie cBolicTBa yactull. Bosuel ne bpoitnsa. KopnyckyasipHO-BOIHOBOM Tyaiu3M.

CHnOHTaHHOE U BBIHYKJIEHHOE M3JIy4YEHNE.

TexHuueckue yCTpOMCTBA W NPAKTUYECKOE NPUMEHEHHUE: CHEKTpPaJbHbI aHaIu3
(criekTpocKoI), Ja3ep, KBAHTOBBIA KOMITBIOTE.

Jlemoncmpayuu

Mopens onsiTa Pezepdopaa.

Onpenenenre JUIMHBI BOJHBI Jla3epa.

Habmonenue muHeHYaThIX CIEKTPOB U3JTyUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

Ha6nronenue nuHeHYaToro CrexkTpa.

Tema 3. Amomnoe aopo

OKCHEPUMEHThI,  JIOKa3bIBAIOUIUE  CIIOXKHOCTH CTPOEHHS  sjpa. OTtkpbiTHE
paauoaktuBHOCTH. OnBITH Pezepdopaa mo onpeneneHno coctaBa paalioakTUBHOTO H3IYYECHHUS.
CgoiicTBa anbda-, 6eTa-, raMma-u3nydeHus. BiusHue paquoakTHBHOCTH Ha >KUBBIE OPraHU3MBI.

OTtkpeiTHEe TpoTOHa M HeWTpoHa. Hyxnonnas mopnens siapa ['eiizenGepra—lIBaHeHKo.
3apsan sapa. MaccoBoe uncio siapa. M3otormsl.

Anbda-pacniaa. DNEKTPOHHBIA W MO3UTPOHHBIA Oera-pacman. ['amma-uznydeHue. 3aKoH
PaaOAaKTUBHOIO pacraja.

DHeprus cBA3M HyKJIOHOB B sijipe. SnepHble cuitbl. JleekT Maccsl sapa.

SnepHble peakuuu. JleneHue U CUHTE3 SEP.

Snepusiii  peakrop. Tepmosnepublii cunHTe3. IlpoOneMbl M MEPCHEKTHUBBI  sAEPHON
SHEPreTUKU. JKOJIOTMUECKUE ACTIEKTBhI AEPHOI SHEPIEeTUKH.
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OnemeHTapHble yacTULbl. OTKPBITHE IO3UTPOHA.

Mertobl HaOMIOACHUS U PETUCTPALUH SIEMEHTAPHBIX YaCTHIL.

dyHnaaMeHTanbHbIE B3auMoecTBus. EauHCTBO (hr3ndeckoil KapTHHBI MHpa.

TexHnueckue ycTpolcTBa M IPAKTHUUECKOE MPUMEHEHHUE: A03MMETp, kamepa BuibcoHa,
SJICPHBINA PEaKkTop, aTOMHasE boMOa.

Jlemoncmpayuu

Cu€TunK HOHU3UPYIOIIKX YACTHII.

Yuenuueckuii osxcnepumenm, nabopamopmvie pabomol

Hccnenoanue TpekoB yacTull (110 TOTOBBIM (oTorpadpusim).

Pasnen 8. DiieMeHTHI ACTPOHOMMH U ACTPOPU3NKHU

Otanbl  pa3BUTHS  acTpoHOMUHU. [IpukinagHoe U MHPOBO33PEHUECKOE 3HAYCHHE
ACTPOHOMUH.

Bun 3Bé31H0T0 HeOa. Co3Be3nus, ipKue 3BE3/IbI, TUIAHETHI, KX BUIUMOE JBUKEHUE.

ConHeyHas cucreMa.

Connue. ConneuyHass akTuBHOCTb. Mcrounuk sHeprum ConHua u 3BE34. 3BE3ABI, HX
OCHOBHBIE XapaKTEPUCTHKHU. JlMarpamma «CHEKTpadbHBIA KJIacC — CBETUMOCTB». 3BE3MbI
TJIaBHOM TOCTEA0BATEIbHOCTA. 3aBUCUMOCTh «Macca — CBETHMOCTb» JUIS 3BE3M TJIABHOU
MOCJIeIOBAaTeILHOCTH. BHyTpenHee crTpoenne 3BE3M. CoBpeMEHHBIE TMPEACTABICHUS O
MPOUCXOXKACHUHU 1 3BOJIIOIMU COJIHIIA U 3BE3]T. DTaIbl )KU3HU 3BE3].

Muneunsiii [IyTs — Hamia ["anaktuka. [lonoxxkenne u nukenne Connua B ["anaktuke. Tumst
rajakTuk. PaguoramakTuku u kBazapel. UEpHBIE ABIPHI B SApaX TaJaKTHK.

Bcenennas. Pacmupenue Bceenennoil. 3akon XaO6na. Pasberanue ramakrtuk. Teopus
Bosnbiioro B3psiBa. PenukroBoe uznydeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepewménnpie npoOieMbl acCTPOHOMUH.

Yuenuueckue nabnrooenus

Habmonenust HeBOOPYKEHHBIM TJ1a30M C MCIOJB30BaHUEM KOMIIBIOTEPHBIX MPHIOKEHUN
JUIS OTIpEJIeNIeHUs TI0JI0KEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3IUS
CeBepHoOro noxymapus 1 sipkue 3BE3/bl.

Hab6mronenus B reneckon Jlynsl, mianet, Mueddoro [lyrtu.

Oo6o0maronee NoBTOpeHne

Ponp ¢u3uku U acTpoHOMHHM B SKOHOMHUYECKOH, TEXHOJOTMYECKOH, COIMAIbHON U
THYECKON cdepax [esATENbHOCTH 4YeJIOBEKa, pOJib W MeCTO (U3UKHM U acTpOHOMHUHU B
COBPEMEHHOM HayyHOW KapTHHE MHpa, pPOJb (U3HYECKOH Teopun B (OPMHUPOBAHUU
MpeICTaBICHUH 0 (PU3UYECKON KapTUHE MUPA, MECTO (PU3NYECKON KApTUHBI MUpPa B O0ILIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUI O IPUPO/IE.

MexnpeaMeTHbIe CBSI3H

N3yyenne xypca ¢usuku 6a3oBoro ypoBHs B 11 Kkiacce ocCylIecTBISETCS € YUYETOM
COJIEPKATENbHBIX MEXKIIPEIMETHBIX CBfA3€H € KypcaMH MaTeMaTuKH, OHOJIOTUH, XHUMUH,
reorpaduu ¥ TEXHOJOTHUH.

Meosicnpeomemnuvle nouwsmusi, CBS3aHHbIE C HM3YYCHHEM METOJOB HAYYHOTO MO3HAHMS:
SBJICHUE, HAy4yHbIH (akT, rumore3a, (Qu3uyeckas BeIMYMHA, 3aKOH, TEOpHs, HAOIIO/EHUE,
SKCIIEPUMEHT, MOJICITMPOBAHUE, MOJEIIb, U3MEPEHHE.

Mamemamuxa: pelieHne CUCTEMbl YpaBHEHUH, TPUTOHOMETPUYECKHE (PYHKIIMH: CHHYC,
KOCHUHYC, TaHT'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKIAECTBO, BEKTOPHI M HX
MPOEKIIMM Ha OCH KOOPJHMHAT, CIOKEHHWE BEKTOPOB, MPOW3BOIHBIE DIEMEHTAPHBIX (PYHKIIHH,
MPU3HAKU TT0I00MS TPEYTOIBHUKOB, OMPEIeICHHE TUIOIaAN TIOCKUX GUryp u o0bEma Tei.
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buonozus: snekrpuyeckue SABICHUS B XXKUBOM IpUpoJEe, KoJjeOaTenbHbIE JBUKEHUS B
JKUBOW IIPUPOJE, ONTUYECKUE SBICHUA B JKUBOM IIPUPOJE, NEHUCTBUE DAJMALMM Ha JKUBbIC
OpraHU3MBI.

Xumusa: CTpOEHHE aTOMOB M MOJIEKYJ, KPHUCTa/UIMYECKass CTPYKTypa TBEPABIX TeEI,
MeXaHU3MbI 00pa30BaHUs KPUCTAIUIMYECKON PEHIETKH, CTIEKTPAIbHBIN aHAIH3.

l'eoepaghus: mMarHUTHBIE TIOTIOCA 3€MJIH, 3AJIEKH MArHUTHBIX Py, POTOCHEMKA 3€MHOM
IIOBEPXHOCTH, IIPEICKA3aHNE 3EMIICTPACCHUN.

Texnonozusn: TMHAM DJIEKTPOIEpENad, TEHEPATOP MEPEMEHHOIO TOKA, 3JIEKTPOJBUTATEIIb,
WHIYKIMOHHAs Ie4yb, pajap, paJuoONpUEMHUK, TeNeBU30p, aHTeHHa, TenedoH, CBY-neus,
MPOEKIIMOHHBIN anmapar, BOJIOKOHHAS ONTHUKA, COIHEYHasi OaTapesl.
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IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA INPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHMUSA

OcBoenne yueOHOro mpeamera «Dusmka» Ha ypoBHE CpeaHEro o0Imero odpa3zoBaHUS
(6a30BBIi  YPOBEHB) JIOJDKHO  OOECIEYHTHh  JOCTHIKCHHE  CICIYIOIIMX  JINYHOCTHBIX,
MCTAIPCAMCETHBIX U IPCAMETHBIX O6pa30BaTeJIBHBIX PE3YJIbTATOB.

JJUYHOCTHBIE PE3YJIbTATBI

JIM9HOCTHBIE Pe3yJIbTaThl OCBOCHUS y4eOHOTO mpeamera «Du3nKa» ITOHKHBI OTPaXKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYyYaroNIuXcsi PyKOBOJICTBOBATHCS C(hOPMHUPOBAaHHOW BHYTPECHHEU
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHEHTAIlMd, TMO3UTUBHBIX BHYTPECHHHX
yOKICHHUI, COOTBETCTBYIONIUX TPAIWIIMOHHBIM IICHHOCTSM  POCCHHCKOTO  OOIIEeCTBa,
paciupeHne >KU3HCHHOTO OIBITa M ONBITA JCSITEILHOCTH B IMPOIECCE PEATU3aIlliid OCHOBHBIX
HaIPaBJICHUH BOCTIUTATEIBHOM JICATEIHHOCTH, B TOM YHCJIC B YACTH:

1) rpamaaHCKOro BOCIMTAHUSA:

C(OPMUPOBAHHOCTh T'PAKIAHCKOW TO3UIMH  OOydYalOMmErocss KaKk aKTHBHOTO U
OTBETCTBEHHOT'O WIECHA POCCHICKOTO OOIIECTRA;

MIPUHATHE TPATUITUOHHBIX OOIICYETIOBEUYSCKUX TYMAaHUCTHYCCKHX M JEMOKPATHYCCKHX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIEATCIIBHOCTh B HWHTEpecax TIPaKIaHCKOTO OOIIecTBa,
Y4acTBOBATh B CAMOYITPABJICHUN B 00pa30BaTeIbHON OpraHU3aIiH;

YMEHHUE B3aMMOJICHCTBOBATh C COIUAIBHBIMH HWHCTUTYTaMH B COOTBETCTBHH C HX
(GYHKIUSAMU ¥ Ha3HAYCHUEM;

TOTOBHOCTh K TYMaHHTAPHOH M BOJIOHTEPCKOW JIEATCILHOCTH,

2) NIaTPHOTHYECKOT0 BOCIIUTAHHUS:

c(hOpMHUPOBAHHOCTh POCCUICKOMN T'PAKIAHCKON WICHTUYHOCTH, TATPUOTU3MA;

IIECHHOCTHOE OTHOIICHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHIKCHHSM pPOCCHHCKHX
Y4EHBIX B 00J1aCTH (DU3UKH U TEXHUKH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS

c(OPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITHYCCKOTO ITOBEICHHS;

CIIOCOOHOCTh OIICHMBATh CUTYAIlMI0 M NPUHUMATh OCO3HAHHBIC PELICHUS, OPUCHTHPYSICh
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M [ICHHOCTH, B TOM YHUCJIC B JCSITEILHOCTH YUEHOTO;

OCO3HaHHWE JIMYHOTO BKJIaJIa B IOCTPOCHUE YCTOMYMBOIO OYAyIIEro;

4) 3CTeTHYECKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIFOUYAsl 3CTETUKY HAYYHOT'O TBOPYECTBA, MPHUCYIIETO
(bu3nvecKoil HayKe;

5) Tpy/10BOT0 BOCIIUTAHUS

HHTEpPEC K pasjiudHbiM cdepaM TpodeCCHOHATBHOW JCATCIBHOCTH, B TOM YHCIIC
CBSI3aHHBIM C (HU3MKOW W TEXHHKOW, YMEHHE COBEpINaTh OCO3HAHHBIM BHIOOp Oyayiei
npodeccuu U peaar30BbIBaTh COOCTBEHHBIC KU3HECHHBIC TLTAHBI;

TOTOBHOCTh M CITOCOOHOCTh K 00pa30BaHHIO M CaMOOOpa30BaHUIO B oOnacTH (PU3UKHA Ha
MPOTSHKEHUU BCEH KU3HU;

6) 7K0JIOrHYecKOro BOCHUTAHMS:

c(hOPMUPOBAHHOCTh JKOJOTUYECKOW KYJIBTYpPBl, OCO3HAHHME TJIOOATBFHOTO XapakTepa
9KOJIOTMYECKUX MPOOIIeM;

IUTAHUPOBAHUE W OCYIIECTBJICHHE JIEHCTBUU B OKpY)KaloOIIeW cpele Ha OCHOBE 3HAHUS
1eei yCTOWYMBOrO pa3BUTHS YEIIOBEUECTBA;

pacIiupeHue OmbITa JAEATEIbHOCTH OSKOJOTMYECKON HAmpaBIIEHHOCTH Ha OCHOBE
MMEIOIIUXCSI 3HAHHH 110 (PU3UKE;
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7) HEeHHOCTH HAYYHOTO MO3HAHMUSI:

C(pOPMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BuTHS PU3HMUECKON HAYKH;

OCO3HAHME IIEHHOCTU HAYYHOW JEATEIbHOCTH, TOTOBHOCTH B IPOIECCE U3YUCHUST (PU3UKU
OCYIIECTBIISATh MPOCKTHYIO U UCCIIEIOBATEIBCKYIO JEATEIbHOCTh WHANBHIYaIbHO U B TPYTIIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3naBaTebHbIe YHHBePCAJIbHbIE YUeOHbIE IeiicTBUSA
Ba3oBble 1oruveckue aeicTBUA:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTyaJIM3UPOBaTh MpOOJIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPEIEINIATH IIeNTU IS TEIbHOCTH, 33]1aBaTh MapaMeTPhl U KPUTEPUHU UX JTOCTHIKCHUS;

BBISIBIISITH 3aKOHOMEPHOCTH M TIPOTHBOPEYHS B PACCMATPUBAEMBIX (PU3NUCCKUX SBIICHUSX;

pa3pabaThIBaTh IUIaH PEHICHHUS MPOOJIEMBI C YYETOM aHAM3a UMEIOIINXCS MaTEpUATbHBIX
Y HeMaTepHaIbHBIX PECYpPCOB;

BHOCHTH KOPPEKTHBBI B JESTEIBHOCTh, OICHWBAaTh COOTBETCTBUE PE3YJILTATOB IIEIISIM,
OILIEHUBATh PUCKH ITOCIIEICTBUH NIESTETHHOCTH,

KOOPJMHUPOBATh W BBIMIONHATH pPAaOOTy B YCIOBUSAX pPEATBHOIO, BHUPTYAIBHOTO U
KOMOWHHUPOBAaHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEATHBHOE MBINUICHUE NP PEIICHUH )KHU3HEHHBIX MTPOOIIEM.

Ba3oBbie nccienoBaTebcKue AeiicTBUS:

BIIQJICTh HAyYHOW TEPMHHOJIOTHEH, KITIOYCBBIMH TMOHATHAMH M METOJaMHU (PH3NICCKOU
HayKH,

BJIAJICTh HAaBBIKAMH YYEOHO-HCCIICIOBATEILCKOM M MPOSKTHON JEATEIILHOCTH B 00JacTH
(Gu3MKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIILHOMY TIOMCKY METO/IOB PEIICHHs 3a1a4
(U3NIECKOTO COIePKaHUs, TPUMEHEHHIO Pa3IMYHBIX METOOB TIO3HAHUS;

BIIQJICTh BUJAMHU JCATEIBHOCTH IO TOJYYCHUIO HOBOTO 3HAHHS, €r0 HHTEPIIPETAIUH,
npeoOpa3oBaHUI0 W TMPHUMEHEHHWIO B PA3JIMYHBIX Y4YEOHBIX CHTyalMsX, B TOM 4YHCIE TIpU
CO3JIaHUU yYEOHBIX MPOCKTOB B 00J1aCTH (DU3UKH;

BBISBJISITh TIPUYMHHO-CIICJCTBEHHBIC CBSI3M M aKTyaJlM3UpPOBATh 3aJady, BBIIBUTATH
TUIOTe3y € pelleHus, HAaXOJWUTh AapryMEHThI JUIsl JIOKAa3aTelbCTBA CBOMX YTBEP)KICHUIA,
3aaBaTh MapaMeTpPbl U KPUTEPUU PEIICHUS;

aHAM3UPOBATh IOJIyUYCHHBIE B XOJC pEIICHHS 3aJaud pPe3yJIbTaThl, KPUTHUYECKH
OLICHUBATh UX IOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBHSIX;

CTaBUTh U (hOpMyJIMpOBaTh COOCTBEHHBIC 33aJaud B OOpa30BATEIbHOMN JEATEILHOCTH, B
TOM YHCJIC TP U3yUEHUH (DU3UKH;

JIaBaTh OIICHKY HOBBIM CHTYAIlHsIM, OLICHUBATh TIPUOOPETEHHBIH OTIBIT,

yYMETh NIEPEHOCUTh 3HAHUS 110 (PU3UKE B MPAKTHUYECKYIO 00JIACTh )KU3HECITEIIBHOCTH;

yYMETh UHTETPUPOBATh 3HAHUS M3 Pa3HBIX MMPEIMETHBIX 00JIaCTeH;

BBIJIBUTaTh HOBBIC UJICH, TIPE/JIaraTh OPUTHHAIBHBIC MTOIXO/IbI H PELICHHUS;

CTaBHUTb MPOOJIEMBI M 33]]a4H, IOMYCKAIOIIUE aJIbTEPHATUBHBIC PEIICHUSI.

Padora ¢ undopmanmeii:

BIIAJIETh HABBIKAMU TMONy4YeHUs MHPOpMAIK (HU3NYECKOTO COJIEPKaHUs M3 MCTOUYHHUKOB
pa3HbIX THIIOB, CAMOCTOATENHHO OCYIIECTBIATh TMOUCK, aHalIW3, CUCTEMAaTHU3AlHI0 U
WHTEPIPETAINIO HHPOPMAIIIH Pa3INYHbIX BUIOB U (HOPM MpEACTaBICHHUS;

OIICHUBATh JJOCTOBEPHOCTH MH(OPMAIIHH;

WCIIONIb30BaTh CpeAcTBa HWH(MOPMAIMOHHBIX M KOMMYHHMKAIIMOHHBIX TEXHOJOTHH B
pEelIeHNH KOTHUTHUBHBIX, KOMMYHUKATHBHBIX W OPTaHU3AlMOHHBIX 3a/7ad ¢ COOIIOJeHHEM
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TpeOOBaHUIl SPrOHOMHKH, TEXHUKH 0€30MaCHOCTH, TUTHEHBI, PECYypCOCOepeKEHHsI, IPABOBBIX U
TUYECKHX HOPM, HOPM HH(OPMAIIMOHHOH 0€3011acHOCTH;

co3/1aBaTh TEKCTHl (U3UYECKOTO COJAEPKAHUS B PA3IMYHBIX Qopmarax ¢ Y4ETOM
Ha3HaueHUs WHPOpPMALMM W LEJNEeBOM  ayJUuTOpUH, BBHIOMpAs ONTUMAIBHYIO (HOpMY
MPECTABICHNUS U BU3yaJTU3AIHH.

KoMMyHHKaTHUBHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUS:

OCYIIECTBIIATH OOIEHHNE HA YPOKaX (PU3UKH U BO BHEYPOUHOU JESTEIHHOCTH;

pacrno3HaBaTh MPEANOCHUTKA KOH()IMKTHBIX CUTYaI[Ui ¥ CMATYaTh KOH(IHKTHI,

Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3pPEHUS C HCIOJIb30BAHHUEM S3BIKOBBIX
CPEICTB;

MMOHUMATh U UCIIOJIH30BATh MIPEUMYIIIECTBA KOMAHHOW U WHIUBUIyAIbHOU PaOOTHI;

BBIOMpAaTh TEMAaTUKy UM METOJbl COBMECTHBIX NEHCTBHM C y4ETOM OOIIUX HMHTEPECOB U
BO3MOKHOCTEH KaKJIOTO WIEHA KOJUIEKTUBA,

IIPUHAMATh [EJIM COBMECTHOM JESATENbHOCTH, OPraHHU30BBIBATH M KOOPAMHUPOBATH
JNEUCTBUA MO €€ TOCTUKEHMIO: COCTAaBJIATh IUIAH JEWCTBUM, PACOPENENATh POJIU C YYETOM
MHEHUI YYaCTHUKOB, 00CYK/1aTh Pe3yJIbTaThl COBMECTHOM pabOTHI;

OLICHMBATh KaYeCTBO CBOETO BKJIaJa U KaXJIOTO YYaCTHHKA KOMaH/bl B OOLIUI pe3ysbTaT
0 pa3pabOTaHHBIM KPUTEPUSIM;

npejyiaraTh HOBBIE MPOEKTHI, OLIEHWBATh HJAEH C TMO3WLIHUH HOBHU3HBI, OPUTHHAIBHOCTH,
MPAaKTUYECKOW 3HAYUMOCTH;

OCYLIECTBIIAATh [MO3UTHBHOE CTPATETMYECKOE IOBEACHHE B PA3JIMYHBIX CHUTYalHsX,
MPOSIBIISITH TBOPUECTBO U BOOOpakeHUE, OBITh MHUITHATHBHBIM.

PeryasiTuBHbI€ YHHBepPCAJbHbIE YUeOHbIE 1elCTBUS
Camoopranuszanms:
CaMOCTOSITENIbHO OCYIIECTBIJISATh IO3HABATEIBHYIO NEATEILHOCTh B 007acTH (DU3UKH U
ACTPOHOMUH, BBISBIIATH MPOOJIEMBI, CTAaBUTh U (DOPMYITHUPOBATH COOCTBEHHBIC 33J1a4H;
CaMOCTOSITEIIbHO COCTABJISITh IUIAH DPEIICHUS PAcUYETHBIX M KAa4eCTBEHHBIX 3ajad, IJIaH
BBITIOJTHEHUSI TIPAKTUYECKOH paboThl € Y4ETOM MMEIOMIUXCS PECypcoB, COOCTBEHHBIX
BO3MO>KHOCTEU U MPEANOYTCHUH;
JaBaTh OIEHKY HOBBIM CHUTYAIIHSIM;
paciIupsaTh PaMKH y4eOHOTO IIPEeIMETa Ha OCHOBE JIMYHBIX MPEANOUYTESHUH;
JIeaTh OCO3HAHHBIA BBHIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ceOsl OTBETCTBEHHOCTH 3a
perieHue;
OIICHUBATH MPUOOPETEHHBIN OIIBIT;
crocobcTBOBaTh  (DOPMHUPOBAHHIO M TPOSBICHUIO OSpyIUIMU B oOnactu (UMK,
MOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHbIN U KyJIbTYPHBIA YPOBEHD.
CaMOKOHTPOJIb, SMOLUMOHAJIbHbII HHTEJJIEKT:
JaBaTh OLIEHKY HOBBIM CUTYallUsM, BHOCUTb KOPPEKTHBBHI B IESTENHHOCTb, OLIEHUBATH
COOTBETCTBUE PE3YJIbTATOB IIEIISIM;
BJIQJICTh HABBIKAMHM ITO3HABATEIBHOW PEQUICKCUU KaK OCO3HAHHUS COBEPIIAEMBIX JICHCTBUIMA
Y MBICJIUTEJIBHBIX MPOLECCOB, UX PE3YIbTATOB U OCHOBAHU;
WCIOJIb30BaTh MPHUEMBI peIeKCHu ISl OLIEHKH CUTYallud, BEIOOpa BEPHOTO PEIICHUS;
YMETh OLIEHUBATH PUCKU U CBOEBPEMEHHO IPUHUMATh PEIICHUS 10 UX CHHXKEHUIO;
MIPUHUMATh MOTUBBI U apT'YMEHTHI IPYTUX MPH aHATIU3€E PE3YyJIbTAaTOB ACSITEIbHOCTH;
MIPUHUMATD ce0sl, MTOHUMAasi CBOU HEJOCTATKU M JIOCTOMHCTBA;
MIPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHAIU3€ PE3YIbTAaTOB JAEATEIbHOCTH;
MpU3HABATh CBOE MPABO U MPABO APYTUX HA OMIUOKH.
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B mporecce 1OCTHKEHHS THYHOCTHBIX PE3YJIbTATOB OCBOSHHS MPOrPaMMBI IO (PU3UKE IS
YPOBHSI CpeJHEro o0Imero oopa3oBaHusi y 0OydalOMIMXCSl COBEPIIEHCTBYETCS AMOIMOHAIBHBIN
MHTEIUIEKT, TPEATOoIaraonuii chopMUpOBaHHOCTS:

CaMOCO3HaHUsl, BKIIIOYAIOIIEr0 CIIOCOOHOCTh IOHMMATh CBOE 3MOLIMOHAIBHOE COCTOSHUE,
BUJICTh HAIPABJICHUS PAa3BUTHUSI COOCTBEHHON 3MOLIMOHATILHOM c(pepbl, OBITH YBEPEHHBIM B cele;

CaMOpETyJIMPOBAHMS, BKJIFOYAOLIETO CaMOKOHTPOJIb, yMEHUue IIPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IIOBEJECHUE, CIOCOOHOCTh aJalTHPOBATHCS K HSMOLMOHAIBHBIM
W3MEHEHUSIM U IIPOSBIATH THOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAllMM, BKIKOYAKOUICH CTPEMJICHHE K JOCTWKCHHMIO LIEIU M YCIIEXY,
ONTUMU3M, HHUIIMATUBHOCTb, YMEHHUE JEHCTBOBATh UCXO/s U3 CBOUX BO3MOKHOCTEH;

SMIATHH, BKJIIOYAIOLIEH CIIOCOOHOCTh MOHMMATh AMOLMOHAIBHOE COCTOSIHUE JPYTHX,
YUUTBHIBATh €T0 MPU OCYIIECTBIEHUH OOILEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHMIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOLIUX CIIOCOOHOCTH BBICTPAUBATh OTHOILEHUS C JAPYTUMU
JIIOJIbMU, 3a00TUTHCS, IPOSBIIATH UHTEPEC U pa3peliaTtbh KOH(IUKTHL

HNPEIMETHBIE PE3YJIBTATHI

K xonmy obyuenust B 10 ki1acce mpenMeTHble pe3ysbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxkaTb c(hOPMHUPOBAHHOCTH Y 00YHAIOLIUXCSI YMEHUI:

JIEMOHCTPHUPOBATh Ha MpUMepax poyib U MecTo (GU3UKH B (OPMUPOBAHUU COBPEMEHHOU
Hay4YHOW KAapTHHBI MHUpA, B Pa3BUTHH COBPEMEHHOM TEXHUKH M TE€XHOJOTHH, B MPAKTUYECKON
eATEIILHOCTH JIFOJIEH;

YUYUTHIBATh TPAHUIBI TPUMEHEHUS H3YYEHHbIX (PU3NYECKHX MOJeNiei: MaTephalibHas
TOUYKa, MHEpIHalbHas cucTeMa OTcuéra, aOCOIIOTHO TBEPAOE TENO, MACAIBHBIA ra3, MOJEIN
CTPOCHMS Ta30B, )KMAKOCTEH W TBEPABIX TEJ, TOUEYHBIN DHIEKTPUUYECCKUN 3apsA] IPU PEIICHUU
(dbu3uvecKux 3a1a4;

pacro3HaBaTh (U3MYECKUE SBICHUS (MPOILECCH) M OOBSACHATh WX HAa OCHOBE 3aKOHOB
MEXaHHMKH, MOJEKYJIIPHO-KMHETUYECKOW TEOPHHM CTPOEHHUS BELIECTBA M DIEKTPOJMHAMUKU:
PaBHOMEPHOE U DPABHOYCKOPEHHOE NPAMOJIUHENHOE IBM)KEHUE, CBOOOJHOE NaJeHHe Tell,
JBWDKEHUE 110 OKPYXXHOCTH, WHepLus, B3aumoneiictBue Tten, aup¢ys3us, OpoyHOBCKOE
JIBMDKEHUE, CTPOEHHUE MXHUAKOCTeH M TBEPIBIX Tel, U3MEHEHHEe o0bEMa Tel MpH HarpeBaHUU
(OXJ1aXICHUH), TEIUIOBOE PAaBHOBECUE, UCIAPEHHE, KOHCHCAIs, IUIaBJICHHE, KpUCTaJUIM3aLus,
KHUIICHHE, BIA)KHOCTb BO3/yXd, IOBBILICHUE JIABJICHHS ra3a IIPU €0 HArpEBaHUU B 3aKPHITOM
coCyze, CBA3b MEKIY IapaMeTpaMu COCTOSHMs ra3a B H3O0IPOLECCAX, JJIEKTpPU3aLus Tell,
B3aUMOJICHCTBUE 3apsI0B;

OIMCHIBATh MEXAHMYECKOE JBM)KEHUE, UCIOJb3Yys (PU3MUECKHE BEIMYMHBI: KOOpJUHATA,
IIyTh, NEPEMEILEHHUE, CKOPOCTb, YCKOPEHHME, Macca Tejla, CHa, UMITYJIbC Tella, KMHETUYecKas
SHEprus, NOTEHIHaIbHAs SHEPrus, MeXaHudeckas paboTa, MeXaHWYecKas MOIIHOCTb; HpHU
ONMCaHUM TPABWIBHO TPAKTOBaThb (U3UYECKUH CMBICH HCIOJB3YEMbIX BEIMYUH, HX
0003HAYEHUS U €JUHUIIbI, HAXOAUTh (OPMYJIbI, CBA3BIBAIOIINE JJAHHYIO (PU3UUECKYIO BEIUYUHY
C IpYyIr'UMH BEINYNHAMU,

ONMCHIBATh W3YYEHHBIE TEIUIOBBIE CBONCTBA T€l W TEIUIOBBIE SBIICHUS, HUCIOJb3YS
¢u3nyeckue BENWYMHBL: JaBJICHME Ta3a, TeMIleparypa, CpelHsAs KUHETHYecKas SHeprus
XA0TUYECKOr0 JIBUKEHHUS MOJIEKYJ, CPEIHEKBaJpaTU4YHas CKOPOCTb MOJEKYJ, KOJINYECTBO
TEIJIOThI, BHYTPEHHsSI 3HEprus, padora rasza, Kod(pQUIUEHT MONe3HOro JeHCTBUS TEIJIOBOTO
JIBUTATelIs; IPU OMMCAHUM MPABUIILHO TPAKTOBATh (PU3MUYECKHM CMBICI MCIIOJIb3YEMbIX BEIHYUH,
ux 0O0O3HAueHWs] W €IUHMIBI, HaXOIUTh (OPMYJIbI, CBS3BIBAIOIIME MaHHYI (PU3HUECKYIO
BEJIMYMHY C IPYTMMH BEJIMYMHAM;

OINMCHIBATh HU3YUYEHHBIE DJIEKTPUUECKUE CBOWCTBA BEIIECTBA M IEKTPUUYECKHUE SIBJICHUS
(mpotieccsl), UCHOB3Ys (PU3NUECKUE BEJIWYMHBL: AJIEKTPUUYECKUH 3apsijl, dJIEKTPUUECKOe IOJIe,
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HanpspKEHHOCTh  I10JIsA, IOTEHLMAJ, pPa3HOCTb IOTEHLMAJIOB; IIPU OINKUCAHUU IPABUIBHO
TPAaKTOBaTh (PU3MUYECKUI CMBICT HCIIOJIB3YeMbIX BEIMYMH, WX OOO3HAUCHUS W EIUHUIIBL
yKa3bIBaTh ()OPMYJIbI, CBS3BIBAIOIINE JaHHYIO (DU3NYECKYIO BEIMYMHY C JPYTUMH BEITHUYNHAMU;

aHaATM3UPOBaTh (PU3MUECKHE MPOIECCHl W SBJICHUS, UCHONB3Ys (pU3MYecKue 3aKOHBI U
MPUHLMIBL: 3aKOH BceMupHoro taroteHus, |, |l u |1l 3axkonsr HbproToHa, 3aK0oH coxpaHeHus
MEXaHUYECKOHN 3HEPruH, 3aKOH COXPAaHEHUS! UMITYJIbCA, IPUHLIUII CYNEPHO3ULIUU CUJI, TPUHLIUIT
paBHONPABUs MHEPLHUAIBHBIX CUCTEM OTCUYETA, MOJIEKYJISIPHO-KMHETUYECKYIO TEOPUIO CTPOEHUS
BEIIECTBA, [a30BbI€ 3aKOHBI, CBA3b CpPEAHENH KHUHETHUYECKON 3HEPIHHM TEIJIOBOIO JIBHKEHUS
MOJIEKYJl ¢ aOCOJIOTHOM TeMIepaTypoi, MepBbId 3aKOH TEPMOAWHAMHKH, 3aKOH COXPaHEHUS
AIIEKTPUYECKOTO 3apsifa, 3akoH KyloHa, mpu 3TOM pa3iuyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €r0 MaTeMaTHYECKOE BBIPAKEHUE U YCIIOBUS (IpaHUIIbI, 001aCTH) MPUMEHUM OCTH;

OOBSICHATH OCHOBHBIE MPUHIUIIBI IEHCTBUS MAIlIUH, TPUOOPOB U TEXHUUYECKUX YCTPOMNCTB;
pa3nnyaTth yCcIOBUS UX O€30MaCHOT0 MCIOIb30BaHUS B TIOBCEAHEBHON KU3HU;

BBINIOJIHATh 3KCIIEPUMEHTHI IO HCCIEIOBAaHUIO0 (PU3MYECKUX SIBJIEHUII M IPOLIECCOB C
UCIOJIb30BAHMEM  NPSIMBIX W KOCBEHHBIX M3MEPEHUH, TMpu 3ToM  (HOpMYIUpOBATH
npobnemMy/3ajady ¥ THUMNOTE3y y4eOHOTO OKCIEpUMEHTa, CcoOupaTh YCTAaHOBKY U3
MIPEI0KEHHOTO0 000PYI0BaHMsI, TPOBOAUTD OMBIT U (POPMYIUPOBATH BHIBOIBI;

OCYIIECTBIISATh NpPSMbIEe U KOCBEHHBbIE H3MEpEHHs (U3UYECKUX BEJIUYMH, IpPU 3TOM
BBIOMpATh ONTUMAJbHBIA CHOCOO H3MEpPEHUs U HCIOJIb30BaThb M3BECTHBIE METObI OIEHKHU
MOTPEITHOCTEN U3MEPEHUN;

HCCIIEIOBaTh 3aBUCHUMOCTH MEXAy (GU3NYECKUMHU BEIMYMHAMU C HCIOJIb30BAHUEM
NPSIMBIX HW3MEPEHH, MpU HSTOM KOHCTPYHPOBaTh YCTaHOBKY, (UKCHpPOBATh pPE3YJIbTaThl
MOJIYY€HHOM 3aBUCHMOCTH (PU3NYECKUX BEJIIMYMH B BUJE TAOIUI] M TpadUKOB, JEJIaTh BBHIBOJbI
10 pe3yJIbTaTaM MCCIEIOBAHNUS;

coOnmofaTh IpaBuia O€30MacHOrO TpPyAa IpU INPOBEICHUM HCCIEAOBAaHMM B pPaMKax
y4eOHOro OSKCHEpUMEHTa, Y4eOHO-UCCIENOBATEIbCKOW UM IMPOEKTHOW JAEATENIBHOCTUH C
UCIOJIb30BAHNEM M3MEPUTEIBHBIX YCTPONCTB U 1a00paTOpHOro 000pyI0BAHNUS;

pemaTh pacu€THbIE 3aJa4d C SBHO 3aJaHHOM (PU3MUECKOW MOJENbl0, HCIONb3Yys
(Gu3nyeckre 3aKOHbl U MPUHLIUIBI, HA OCHOBE aHAJIN3a YCJIOBUS 3aJaudl BHIOUPATh (PU3HMUECKYIO
MOJIeNIb, BBIIENATh (DU3HYECKHE BEIUYMHBI U (GOPMYyJbl, HEOOXOOUMBbIE AN €€ peleHwus,
IIPOBOJIUTH PAcU€Thl U OLIEHUBATh PEAIbHOCTh IOJIyUY€HHOI'O 3HaUeHUs (PU3MUECKON BEINYHHBI,

pelaTh KaueCTBEHHBbIE 3aJ[aud: BBICTPAUBATh JIOIMUYECKH HENPOTHBOPEUYHMBYIO LEMOYKY
paccyXJIeHHUI ¢ OIIOpOH Ha N3yYEHHbIE 3aKOHbI, 3AKOHOMEPHOCTH U (U3NYECKUE SIBIICHUS;

UCIOJb30BaTh IPU pEIICHUMM Y4YeOHBIX 3aJad COBPEMEHHbIe HMH(DOPMAIMOHHbIE
TEXHOJIOTUHU JUI TIOMCKA, CTPYKTYPHUPOBAHUS, MHTEPHpPETALMM M IPEJCTAaBICHHUs y4eOHOH u
HAYYHO-TIONYJISIpHOW HMH(pOpPMALMU, MOJYYEHHOM W3 pa3IMYHBIX HCTOYHHMKOB, KPUTHYECKU
aHAJIM3UPOBAThH M10JIy4yaeMyI0 HHPOPMALHIO;

IPUBOANUTH MPUMEPHI BKJIA/JAa POCCUHCKUX U 3apyOeKHBIX YUYEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00OBSICHEHHUE ITPOLIECCOB OKPY’KAIOIIEro MUpa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCIOJb30BaTh TEOPETUYECKUE 3HAHUA 10 (U3UKE B IOBCEJAHEBHOW JKU3HU IS
obecrieyeHns1 6€30MaCHOCTH MPU 00paleHUH ¢ TPUOOPaMM U TEXHUUECKUMH YCTPONUCTBAMH, JJIS
COXPaHEHHUs 3/I0pOBbsI U COOJIIOZICHUSI HOPM 3KOJIOTHYECKOT0 IOBEICHUS B OKPYKaIoLIeil cpere;

paboTaTh B IpymIie ¢ BHITOJHEHUEM PA3IUUHBIX COLMANIBHBIX pOJieH, MIaHUPOBaTh paboTy
IpYNIbI, PpalMOHAIBHO paclpenieNniaTh O00f3aHHOCTH W  IUIAHUPOBaTh JIEATENBHOCTh B
HECTaHIAPTHBIX CUTYalMsX, aJeKBaTHO OLEHMBATh BKJAJ KaXJIOTO M3 YYAaCTHHUKOB TPYIIBI B
peleHre paccMaTpuBaeMoi IpoOIeMBl.

K koHmy obydenus B 11 kJacce mpeIMeTHbIE pe3ybTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaXkaTb c(HOPMUPOBAHHOCTH y 0OYUAIOIIMXCSl YMEHUI:

20



JIEMOHCTPUPOBATh HAa MPUMEPAX POJib U MecTO (HU3UKU B (POPMUPOBAHUU COBPEMEHHOM
Hay4YHOW KAapTHHBI MHUPA, B Pa3BUTHM COBPEMEHHOM TEXHUKM M TE€XHOJOTHMH, B IPAKTUYECKON
JEeATeIbHOCTH JIIO/ICH, IEJTOCTHOCTh U €TUHCTBO (PM3UUECKON KapTHHBI MUPA;

YUUTBHIBATh TPAHHUIBI TPUMEHEHUS W3YYEHHBIX (HU3UUECKUX MOZETCH: TOYECUHBIH
UIEKTPUYECKUM 3apsil, Jyd CBETa, TOYEYHBIM HCTOYHUK CBETa, SJEpHAs MOJEIb aToMa,
HYKJIOHHAsI MOJIEJIb aTOMHOTO SI/Ipa MPH PeIeHUN (PU3UIECKUX 3a/1a4;

pacrno3HaBaTh (QU3UYCCKHE SBJICHUS (TIPOIECCHI) M OOBSACHATh UX HAa OCHOBE 3aKOHOB
AJIEKTPOJIMHAMUKHA M KBAaHTOBON (DM3HMKU: 3JIEKTpUUYECKasl IPOBOJUMOCTb, TEIJIOBOE, CBETOBOE,
XMMHUYECKOE, MarHUTHOE JEHCTBUS TOKAa, B3aUMOJIECHCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHAas
UHIYKUMSI, JEMCTBHE MAarHUTHOTO IIOJIsI Ha IPOBOJHMK C TOKOM U JABWXKYIIMHCA 3apsij,
AJIEKTPOMArHUTHBIE KOJIEOAHUS M BOJIHBI, IPSIMOJIMHENHOE paclpOCTPAHEHUE CBETA, OTPaKEHUE,
npenomiieHue, uHTepdepeHnus, audpakuus W MOJNSIpU3ALUsS CBETa, JUCIEpPCUsl CBETa,
dotoanexrpudeckuii 3¢ dexT (porodddekt), cBeToBOE NaBieHrne, BOZHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJIOPO/1a, ECTECTBEHHAsI U UCKYCCTBEHHAs! PaIMOAKTUBHOCTB;

ONMCHIBATh M3yUYEHHbIE CBOWCTBA BEIIECTBA (DJIEKTPUUYECKUE, MATHUTHBIE, ONTHYECKUE,
ANEKTPUYECKYIO MPOBOJUMOCTD PA3JIMYHBIX CPENl) U AJIEKTPOMArHUTHBIE SIBJIIEHUS (IIPOLIECCHI),
UCIONIb3Yysd (DU3MYECKHE BEIUYMHBL: DJEKTPUUECKUM 3apsj, cuila TOKa, 3IIEKTPHUYECKoe
HampspKeHHe, JIEKTPUYECKOe COMPOTHUBIIEHUE, Pa3HOCTh MOTEHIIMANIOB, JIEKTPOABMKYIIAs CHIIA,
paboTa TOKa, MHIYKIMS MarHUTHOro mojsi, cwia Ammnepa, cuia JlopeHua, MHIYKTUBHOCTb
KaTyIIKH, SHEPrus AJIEKTPUYECKOr0 W MArHUTHOTO TOJIEH, MEepUOoJa W 4YacToTa KojeOaHui B
Kosie0aTeIbHOM KOHTYpE, 3aps]l U CHJla TOKa B MPOIECCe TAPMOHHYECKUX AJIEKTPOMAarHUTHBIX
KoneOaHui, (POKyCHOE pacCTOsSHHE M ONTHYECKas Cujla JIMH3bI, IPHU OIMNHUCAHUU MPABUIBHO
TPaKTOBAaTh (U3UYECKHI CMBICT HCIONb3YEMbIX BEIMYMH, MX OOO3HAYEHHUS M €IWHUIBL,
yKa3bIBaTh (hOPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIMUMHY C IPYTMMH BETUUMHAMU;

ONMCHIBATh M3yUEHHbIE KBAHTOBBIC SIBJCHHS M TMPOILECCHI, HCHONB3YS (U3NUYECKHE
BEJINYMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETA, SHEPIUsS U
uMIynbe (OTOHA, MEpUOJ TOJypacHana, SHEPIrHsl CBSI3W AaTOMHBIX SA€p, MPU OMNHUCAHUU
MPaBMWJIBHO TPAaKTOBaTh (DU3MUECKUN CMBICI UCHOJIb3YEMBIX BEIUYMH, MX OOO3HAYEHUS U
€IMHULIBI, YKa3bIBaTh (POPMYJIbL, CBS3BIBAIOLIME JaHHYI0 (DU3MUECKYIO0 BEIHUYHHY C JAPYTUMU
BEJTMYMHAMH, BBIUUCIIATH 3HAUeHUE (PU3NYECKON BETTMUUHBI;

aHAIM3UPOBATh (U3UYECKUE TMPOIECCHl M SIBICHUS, UCHONb3Yys (U3NYECKHE 3aKOHBI U
NpuHUMIBL:  3akoH Owma, 3aKOHbl MOCJEAOBATEIBHOIO M MApPAUIEIbHOIO COCAMHEHUS
MPOBOJHUKOB, 3akoH J[xoyns—JleHma, 3akOH SJIIEKTPOMAarHUTHOM HMHIYKUHUH, 3aKOH
MPSMOJIMHENHOIO PacIpOCTPAHEHUsI CBETA, 3aKOHBI OTPAXKEHHS CBETA, 3aKOHBI IPEJIOMIICHUS
CBeTa, ypaBHeHHe OWHmITeWHa Ui (oTtodddeKrTa, 3aKOH COXpPAaHEHHUS HHEPruH, 3aKOH
COXpaHEHHUsT MMIIYJIbCA, 3aKOH COXPAaHEHUs DIEKTPUUYECKOIro 3apsja, 3aKOH COXPaHEHUs
MacCOBOI'0 4Hucia, NocTynarsl bopa, 3aKOH paguMOaKTUBHOIO pacnaja, MpU 3TOM Ppas3inydath
CIIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €r0 MAaTeMaTH4YeCKOe BBIPAKEHHE W YCJIOBUSA (TPaHMIIBI,
00J1aCTH) TPUMEHUMOCTH;

ONpENENATh HAMpPABICHUE BEKTOpPA MHAYKIMM MAarHUTHOTO IOJISI IPOBOJHUKA C TOKOM,
cuibl Amnepa u cuisl JlopeHua;

CTPOUTH M OIMUCHIBATH U300paKeHHE, CO3/1aBaeMOe IIIOCKUM 3€PKaJIoM, TOHKOM JIMH30M;

BBITMIOJIHATE 3KCIIEPUMEHTHl 10 MCCIEJOBAHUIO (PU3MUECKUX SBJICHUH M MPOLECCOB C
UCTOJb30BAHMEM NPSAMBIX M KOCBEHHBIX HW3MEpEHUi: mpu 3ToM  (GOPMYIHPOBATH
npobiemy/3ajauy M TUHOTe3y y4yeOHOro OSKCHEpUMEHTa, COOMpaTh yYCTAHOBKY U3
MIPEUI0KEHHOT0 000pYI0BAHUS, IPOBOANUTH ONBIT U (POPMYITUPOBATH BBIBOIBI;

OCYIIECTBJIAT TPSIMbIE W KOCBEHHBbIE H3MEPEHUs (PHU3MUYECKUX BEJIWYMH, IMPU 3TOM
BbIOMpATh ONTHUMAJBHBIA CIIOCOO H3MEPEHHsT U HCIOJIb30BaTh H3BECTHHIE METOJbI OLCHKH
MOrPELTHOCTEN U3MEPEHUN;
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Hnucciaea0oBaTb 3aBUCMMOCTH (1)I/I3I/I'-I€CKI/IX BCJIMYUH C UCITIOJIb30BAHUCM HPAMBIX I/I3M€p€HI/H>'Ii
IIpU 3TOM KOHCTPYHPOBAThb YCTaHOBKY, (PMKCHPOBATH PE3YyJbTATHI MOITYYEHHOW 3aBHCHUMOCTH
¢u3NYecKUX BETMYMH B BHAEC TabmuI W TrpaduKoB, J[elaTh BBIBOABI IO pe3yJibTaTaMm
UCCIIEIOBaHMS;

cobmoaTh mpaBmia O€30MacHOrO TpPyAa NpU TMPOBEICHHM HCCIEAOBAHHMA B pPaMKax
y4eOHOro 3KCIIEPUMEHTa, Y4E€OHO-UCCIIEOBATEIbCKOM UM IPOEKTHOM JEATENIbHOCTH C
HCI0JIb30BAHNEM U3MEPHUTENIbHBIX YCTPONUCTB U J1a00paTOPHOro 000PYAOBAHNUS;

pematb pacu€THble 3aJayd C SBHO 3aJaHHOM (PU3MYECKOM MOJIeNblo, HCIONb3Ys
¢u3nvecKkre 3aKOHBI U MPUHLUIIBI, HA OCHOBE aHAJN3a YCIIOBUS 33Ja4dl BHIOUPATH (PH3UUECKYIO
MOJIeNIb, BBIIENATH (DPU3MYECKHE BEIMYMHBI U (QOPMYINBI, HEOOXOAMMBIE UIS €€ pelIeHHs,
IIpOBOAUTD pvaéTm 1 OOCHHUBATH PCAJIBHOCTD IMOJIYUYCHHOT'O 3HAUCHUA (bI/ISI/I‘-IeCKOﬁ BCINYHNHBI,

peliaTb KA4YCCTBCHHBIC 3aJa4W: BBICTPpAUMBATH JIOTUYECKHW HCHOPOTUBOPCHUBYIO ILCIIOUKY
pacCcyXJIeHU ¢ OMOpor Ha U3YUEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUYECKUE SBIICHNUS,

UCIOJIb30BaTh MpPHU pElIEHWH Y4YeOHBIX 3aJad COBPEMEHHbIE HMH(OpPMAalMOHHbIE
TE€XHOJOTUM JUIsl TOMCKA, CTPYKTYPHUPOBAHUS, MUHTEPIpPETAlMM U NpPEJCTaBICHUs y4eOHOW U
Haquo-nonmepHofI I/IH(l)OpMaIII/II/I, HOqueHHOfI N3 Pa3JIMYHbIX HWCTOYHUKOB, KPUTUUCCKU
aHAJIM3UPOBATh MOJTYyYaeMyt0 HH(OPMAIINIO;

00BIACHSTD IMPUHIUITBL }IeﬁCTBHﬂ MallluH, HpI/I60pOB U TEXHUYCCKUX YCTPOﬁCTB, pas3ianyaTrb
YCIIOBHSI HX 0€30ITacHOT'O UCTIOIB30BaHUS B TOBCEJHEBHOM JKU3HMU;

MIPUBOJIUTH TPUMEPHI BKJIAJAa POCCUUCKUX M 3apyOeKHBIX YUYEHBIX-(PU3UKOB B pa3BUTHE
HAyKH, B O0BSICHEHHE MTPOIIECCOB OKPYIKAIOIIETO MHUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

HCIIOJIB30BAaTh TCOPECTUUCCKUE 3HAHUA I10 (1)I/I?>I/IK€ B HOBCG}IHGBHOI\/’I KHU3HU JUIA
oOecrnieueHus: 6€30MaCHOCTH MPHU OOpaIllEeHUH ¢ MTPUOOpaMU U TEXHUYECKHUMH YCTPOHCTBaMHU, JIs
COXPAHEHHUS 3/I0pPOBbS U COOIOICHUS HOPM IKOJIOTUYECKOTO TIOBEJCHHS B OKPY KaIOIIEH Cpene;

paboTaTh B IpyIIie C BHITOJHEHUEM PAa3IMYHBIX COLUATBHBIX POJIEH, IUIAHUPOBATh PabOTy
IPyNIbl, PpAlUMOHATIBHO paCHpeleNsaTh OOS3aHHOCTH U IJIAaHUPOBATh JESATENbHOCTh B
HECTaH/JAPTHBIX CUTYyAlUsX, aJeKBAaTHO OIIEHMBATh BKJIAJ Ka)XJOr0 M3 YYaCTHUKOB TPYMIbI B
pelIeHne paccMaTpUBaEeMON MPOOIEMBI.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KVIACC
KoJsmnuecTBo yacos DJIeKTPOHHbIE
Ne n/m HanmeHoBaHMe pa3je/ioB U TeM Kontpoabmie | TpaxTieckie (uudpossbie)
MPOrpaMMblI Bcero 5 p o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypebi
Paznea 1. ®PUBUKA U METO/JIbI HAYYHOTI'O ITIO3HAHUSA
11 ®u3nKa ¥ METO/Ibl HAYYHOTO NTO3HAHUS 2 bubmorexa I[TOK
' https://m.edsoo.ru/7f41bf72
Hroro mo pazaeny 2
Pazgen 2. MEXAHUKA
bu6moreka [IOK
21 Kinemaruia ° https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2:2 Jlusamuica ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXPAHCHHS B MEXaHUKE 6 1 1 https://m.edsoo.ru/7fA1bf72
Uroro no pazueny 18
Pazgen 3. MOJIEKYJISAPHAS ®U3UKA U TEPMOJUHAMUKA
31 OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOU 9 1 bubnuorexa [IOK
' TEOpHHU https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
3.2 OCHOBEI TEPMOHHAMHUKH 10 . https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnuoreka [IOK
' da30BbIC MTEPEXOJIbI https://m.edsoo.ru/7f41bf72
Hroro no pazneny 24
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Pasnea 4. QJIEKTPOJANHAMUKA

bu6mmoreka [{OK
4.1 DIEKTPOCTATHIE 10 https://m.edsoo.ru/7f41bf72
49 [TocTostHHBIN 2neKTpuYeCcKuil TOK. TOKHM B 12 bubnuorexa [JOK
' Pa3IMYHBIX CpeIax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KVIACC

KounuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Ne n/m OporpaMMBbI Beero KO;TpOJIbeIe HpﬁaKanecmle 06pa30BATEIBHbIE
padoThI padoTsl pecypesI
Paznen 1. QJJIEKTPOJIUHAMUKA
11 MaruutHoe nose. DIeKTpOMarHUTHasI 11 1 3 bubnuorexa [JOK
' WHTyKIIHs https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbI
21 MexaHW4ecKHe U 3JIEKTPOMArHuTHHIE 9 1 bubnuorexa [JOK
' KOJIeOaHusI https://m.edsoo.ru/7f41c97c
29 MexaHn4ecKre 1 3JIEKTPOMArHuTHHIE 5 1 bubnuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
23 Ontuia 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazueny 24

Pazzen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJIbHOCTH

31 OcCHOBBI cieUanbHON TEOPUHU 4 1 bubnuoreka [JOK
' OTHOCHUTEIHbHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pazgen 4. KBAHTOBASI ®U3UKA
. bu6mmoreka [JOK
4.1 DJ1eMEeHTHI KBAHTOBOU OITHUKH 6 https://m.eds0o.ru/7f41c97¢
bu6mmoreka [JOK
4.2 Crpoenue atoma 4 https://m.edsoo.ru/7f41c97c
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4.3 ATOMHOE PO

5

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

Hroro no pazaeny

15

Pasnea 5. QJIEMEHTBI ACTPOHOMHUU U ACTPODPU3UKU

5.1 DneMeHTbl aCTPOHOMHUU U aCTPOPU3UKU 7 BH6H_HOTeKa 0K
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Pa3nen 6. OGOBIIAIOILIEE IOBTOPEHUE
Hroro no pazaeny 4
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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INOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC

No KoJsinuecTBO yacoB Jata DJIeKTPOHHBbIE HU(PPOBHIE

u/n Tema ypoka Beero Konrpoabubie | IlpakTHyeckue W3ysenus o0pasoBarebHbIE
padoThI padoTsl pecypchl

1 ®duznka — Hayka o npupojie. Hayunsie 1 bubnnorexa [JOK
METO/IbI TO3HAHHS OKPYXKAIOLIET0 MUPa https://m.edsoo.ru/ff0c32e2

2| conpemenmolt nayanoi sapmmonpacs | 1 uGanorexa LIOK

N L https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JAEATEIHHOCTH JIFOIeH
Mexannueckoe IBUKEHHUE.

3 OTHOCUTENBHOCTh MEXAaHUYECKOT'O 1 bu6mmoreka [IOK
nekenus. [lepeMerienue, CKOpOCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHe

4 PaBHOMEpPHOE TPAMOIIMHETHOE IBIYKCHHE 1 bubmorexa [IOK

https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE MPSIMOIMHEWHOE 1 bubnmuoreka [JOK
JBHKCHHE https://m.edsoo.ru/ff0c372e

6 CBo0OoHOE TIafiIcHUE. Y CKOPEHHE 1 bu6mmoreka [JOK
CBOOOIHOTO MAJECHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneitnoe npuxenue. [[prxenue bubnuoreka [JOK

7 . 1 .

MaTepHUAIbHON TOYKHU 110 OKPY)KHOCTH https://m.edsoo.ru/ff0c3ada

8 Hnepumammme crereun orcsere. ) BuGmorexa I1OK

. ' https://m.edsoo.ru/ffOc3be8
[IepBrIit 3ak0H HproTOHA
9 xiiiizzﬁiniﬂcﬁlﬁ r]goTPgE)Ij)PlélnsaKOH 1 bubmorexa HOK
’ . https://m.edsoo.ru/ff0c3be8
HeroTOHA 17151 MaTepuaIbHON TOYKU
10 Tpertuii 3akon HproToHa st 1 bubnmnoreka [JOK
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MaTCpHAJIbHBIX TOUCK

https://m.edsoo.ru/ffO0c3be8

3akoH BceMHpHOTo Tsarotenus. Cuma bubnuorexa [JOK
11 )
TshkecTH. [lepBast KocMUYecKasi CKOPOCTb https://m.edsoo.ru/ff0c3d00
bubmmoreka [IOK
12 Cuna ynpyroctu. 3akon ['yka. Bec Tena
yrpy Y https://m.edsoo.ru/ff0c3el8
Cuna tpenusi. KoadpunmeHnt tpenus.
13 Cuna cgn OTHBneI?I/(Il:[rI[I 171 BI/I)P;(CHI/II/I bubmorexa HOK
p P https://m.edso0.ru/ff0c3f76
TeJa B )KUJIKOCTH HJTU ra3e
[ToctynaTebHOE M BpanaTelibHOES
14 JBUKEHHE a0COIIOTHO TBEPAOIO Tea. bubnuoreka [IOK
MowmenT cuibl. [lneuo cumbl. YcmoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TeNa
Nmnynbsc MatepualibHOM TOYKH, CUCTEMBI
MaTepHalbHbIX TOYEK. IMITyIbC CHUITBI. bubmuorexa [JOK
15 .
3aKOH COXpaHECHHS UMITYJIbCA. https://m.edsoo.ru/ff0c43d6
PeakTuBHOE ABMKEHUE
Pa6ota u MOLTHOCTD CHUIIBIL.
16 Kunernueckas sHeprusi MaTepuansbHON bubnmuoreka [JOK
touku. Teopema 00 U3MEHCHHUH https://m.edsoo.ru/ff0c4502
KMHETUYECKOW SHEPTrUuu
[ToTeHunanbHas SHEPTHUS.
[ToTenuuanbHas SHEPTUS YIPYTO
17 edo 1I\l41/1 OBaHHOM r]i) )I(I?IIHII?IYF bubmorexa [IOK
ACDOPMHDP by ' https://m.edsoo.ru/ffOc461a
[ToTenuuanpHas sHEprus Teaa BOIM3n
MMOBEPXHOCTU 3eMITU
[ToTeHnnanbHbIC U HETIOTEHINALHBIE
cuibl. CBsI3b pabOThI HEMTOTEHIIUATBHBIX
P ) bubnunoreka [JOK
18 CHJI C UBMEHEHUEM MEXaHUYIEeCKOM

OHEPTHUU CUCTEMBI TCJI. 3akoH
COXpPAaHCHUA MEeXaHU4eCKOM OHCPTIUHn

https://m.edsoo.ru/ff0c478c
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19

JlaboparopHuas padota «VccienoBanme
CBsA3U pa6OTI)I CHUJIBI C UBMCHCHUEM
MEXAHUYECKOW SHEPTUHU TEJIa Ha IPUMEPE
PACTSIKCHHA PE3MHOBOI'O KI'yTa»

20

KonTponbhast pabota no teme
«Kunemaruka. JlnHamuka. 3aKOHBI
COXPAHEHHUS B MEXaHHUKE)

bubmmoreka [{OK

https://m.edsoo.ru/ff0c4b74

21

OcCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-
KMHETUYECKON Teopuu. bpoyHOBCKOE
nsuxenue. Audpdysus

bu6moreka [IOK

https://m.edsoo.ru/ffOc4dc?

22

XapakTep ABMKEHUS U B3aUMOJICUCTBUS
4yacTHL BemecTBa. Mojenu CTpoeHus
ra3oB, KUJAKOCTEN U TBEPABIX Tl

23

Macca monekyn. KonndyecTBo BeliecTsa.
[ToctossuHas ABoraapo

24

TernnoBoe paBHOBecue. Temneparypa u
e€ m3mepenue. lllkana Temneparyp
Henbcus

25

Wneansueiii raz B MKT. OcHoBHOE
ypaBHeHue MKT

bu6mmoreka [JOK

https://m.edsoo.ru/ffOc4fde

26

AOconroTHas TemrepaTypa Kak Mepa
cpeaHel KUHETUYECKON SHEPIUuun
JBUKEHUS MOJIEKYJ1. Y paBHEHHUE
MenneneeBa-Knanelipona

bubnuoreka [JOK

https://m.edsoo.ru/ffOc511e

27

3axon [lampToHa. ['a30BEIC 3aKOHBI

28

JlaboparopHas pabota «lccrnenoBanue
3aBHUCHUMOCTH MEX]y NapamMeTpamMu
COCTOSIHMSI Pa3pEeKEHHOr0 razay

29

I/I30HpOHCCCH B NACAJIbHOM ra3€ M ux
rpa(bnqeacoe MMpEACTaBJICHUC

bu6nmoreka [JOK

https://m.edsoo.ru/ff0c570e
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BuyTtpenHss sHeprus
TEPMOAVMHAMUYECKON CUCTEMBI U

bubmmoreka [{OK

30 criocoOb! e€ m3meHeHust. KonmaecTBo https://m.eds0o.ru/ff0c5952
TEIUIOTHI U paboTa. BHYTpeHHSISI SHEpTUs
0JIHOATOMHOTO HJICATHHOTO Ta3a
31 Buas! Tenonepenaun Bubmrorexa HOK
https://m.edsoo.ru/ff0c5c36
bHasl TEIUNIOEMKOCTH B TBA.
32 EEJ?IJ:ILIG?TB: ngionicnpn T bubmorexa IOK
. https://m.edsoo.ru/ff0c5c36
Terionepeade. AuabaTHBIN Mporece
33 [IepBblii 3aKOH TEPMOAVMHAMUKH U €r0 bubnuoreka [IOK
MPUMEHEHHE K H30IpoIieccam https://m.edsoo.ru/ff0c5efc
34 HeobOpaTtuMocTh MpoIieccoB B MpUPOIE. bubmuorexa [JOK
Bropoii 3aK0H TepMOIMHAMHUKH https://m.edsoo.ru/ff0c6230
35 [Tpunmun nevicteus u KII1/ TermoBoi bu6mmoreka [IOK
MaIuHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapro u ero KITJ]
37 DKOJIOTHYECKHE TPOOIeMBI
TEIUIODHEPTEeTUKH
38 O6o6matomuit ypok «MosnekynspHas bu6mmoreka [JOK
¢du3nka. OCHOBBI TEPMOTMTHAMUKIY https://m.edsoo.ru/ff0c6938
3 orerymmpnin G Otnos Bumorexa LIOK
https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMHUKIY
40 [TapooOpazoBaHue U KOHIEHCAIUS. bubnuoreka [IOK
Vcriapenue u KUIeHne https://m.edsoo.ru/ff0c63b6
a1 AOCOIIOTHAS U OTHOCHUTEIIbHAS bu6mmoreka [JOK
BIQYKHOCTh BO3yxa. HachllmeHHsIi map https://m.edsoo.ru/ff0c64d8
42 TBépnoe teno. Kpucramiueckue u bubnuorexa [IOK

amop¢HbIe Teraa. AHU30TPOIUS CBOWCTB

https://m.edsoo.ru/ff0c65f0
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KpHUCTaioB. JKuiKkue KpucTaibl.
CoBpeMeHHbIE MaTepUaJIbl

43 [1naBneHue u Kpuctauu3anus. Y aenbHas bubnuorexa [JOK
TerioTa miaBiaeHus. Cyonumanus https://m.edsoo.ru/ff0c6708
bubmmoreka [{OK
44 VYpaBHeHuUe TEIIOBOro OanaHca https://m.eds00.ru/ff0c6820
45 DnekTpu3anus Tei. DINEKTPUISCKUN bubnuoreka [JOK
3apsit. JIBa BUIa DIIEKTPUUYCCKHX 3aps/I0B https://m.edsoo.ru/ff0c6bcc
6 | momymposom. Saxon coxpancrnna uGanoresa LIOK
YHPOBOZA ' P https://m.edsoo.ru/ffOc6bcc
AIEKTPUIECKOTO 3apsijia
4| Kynom, Towemmunt onecrpraccuaii buGmorexa LIOK
Y ' P https://m.edsoo.ru/ffOc6ce4
3apsn
o | B ey o BuGorea 10
PHILI EYTICD m p https://m.edsoo.ru/ff0c6df2
noJiet. JInnuu HanpsHkEHHOCTH
49 PaboTa cwit 31eKTpoCcTaTHuecKoro moJsl. bubmuorexka [JOK
IMorenuuan. PazHOCTh MOTEHIMATIOB https://m.edsoo.ru/ff0c6f00
50| smerpoctanmaccion note, uGmorera LIOK
P ' https://m.edsoo.ru/ff0c7018
JlmsnexTpuueckas MPOHULIAEMOCTh
N bubnuoreka [JOK
51 OnexrpoémkocTs. Konnencarop https://m.eds00.ru/ff0c7126
52 I?QISK:ES:?()KO;T;;H?;I;O;;’ SHKEHHOTO bubmmorexa [IOK
g pa- P P https://m.edsoo.ru/ff0c72c0
KOHJIEHCaTopa
53 JlaGopatopHas pabota "U3mepenue
IEKTPOEMKOCTH KOHAEHcaTopa'
54 [IpuHUMN JeHCTBUS U IPUMEHEHHE
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KOHJICHCATOPOB, KOMTUPOBAIBHOTO
ammapara, CTpyHHOIro IpuHTepa.
DNeKTpOoCTaTUYECKas 3allluTa.
3a3eMiIeHHE JIEKTPOIpuOOpoB

55

DNEeKTPUYECKUM TOK, YCIOBHS €r0
cymectBoBanusl. [locTossHHBIN TOK. Cuia
toka. Hanpspxenne. ConpoTuBieHue.
3akon OMa JyIsi yuacTKa LenH

56

[TocnenoBarenbpHOE, MapaLIEIbHOE,
CMEIIaHHOE COETMHEHHE TIPOBOTHIKOB.
JlabopatopHas paborta «3yuenue
CMEIIaHHOTO COETMHEHHSI PE3UCTOPOBY

0.5

bu6mmoreka [IOK
https://m.edsoo0.ru/ff0c74f0

57

PaboTa 1 MOIITHOCTH AIIEKTPUUECKOTO
Toka. 3akoH [[xoyins-JIenna

bu6mmoreka [IOK
https://m.edso0.ru/ff0c7838

58

3akon OMa Jy1st TOJTHOM (3aMKHYTOM )
anekTpuueckoit nenu. Koporkoe
3ambikanue. JlaboparopHas padora
«3mepenne DJ1C UCTOUYHHUKA TOKA U €T0
BHYTPEHHET'O CONPOTUBIICHUS

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc7ae0

59

PeszepBubiit ypok. KonTponbsHas pabora
1o Teme "DIeKTpouHaMuKa" /
Bcepoccuiickas npoepouHas pabota

bubnuoreka [JOK
https://m.edsoo.ru/ff0c8c56

60

O6o0maronuit ypok
«QnexTponuHamuka» / Becepoccuiickas
IpoBepoyHas paboTa

bubmuoreka [JOK
https://m.edsoo.ru/ff0c88be

61

DNeKTpOHHAas MPOBOJAUMOCTb TBEPBIX
METAJUIOB. 3aBUCUMOCTb COITPOTHUBIICHUS
METAJUJIOB OT TEMIIEPaTypHI.
CBepXIpoBOJIMMOCTh

62

DNEeKTPUYECKUN TOK B BAKyyMe.
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CBolicTBa JIEKTPOHHBIX ITYYKOB

[TonynpoBoAHUKH, UX COOCTBEHHAS U

63 IpUMecHast MpoBoauMOcTh. CBolicTBa 1 bubnuorexa [JOK
p—~n-niepexona. [lomynpoBoJHUKOBBIE https://m.edsoo.ru/ff0c84ae
MIPUOOPHI
DNEKTPUUECKUN TOK B PACTBOPAX U

64 paciuiaBax 3JIEKTPOJIMTOB. 1 bubnuorexa [JOK
DIEKTPOIUTHYCCKAS TUCCOIHAITHS. https://m.edsoo.ru/ff0c82ba
DJIEKTPOJIN3
DJIEKTPUYECKHUI TOK B ra3ax.

65 CamocTosITENbHBIN U 1 bubmuorexa [JOK
HECaMOCTOSATEIbHBIH pa3psia. MoaHuS. https://m.edsoo.ru/ffOc84ae
[Tna3zma

o | el nypdione | s 10K

' https://m.edsoo.ru/ff0c86fc

[TpaBuia TeXHUKH 0€30MaCHOCTH
KonTponbhas pabota no teme

67 «DnekTtpocraruka. [locTostHHBIN 1 bubnmuoreka [JOK
AIIEKTPUYCCKHIA TOK. TOKH B pa3IMIHbIX https://m.edsoo.ru/ff0c8a8a
cpenax»

68 PesepBHblit ypok. O6001maonui ypok no 1 bubnnoreka [JOK
temaM 10 kacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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11 KJIACC

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe U poBbIe

N Tema ypoka Kont 1 Hata 00 BaTeJbHbI
o/ Beero POJIbHBIE PaKTHYeCKHUe e — pa3oBareJ e
padoTsI padoThbI pecypchl
[TocTosTHHBIC MAarHUTHI M KX
1 B3auMoO/IeiicTBHE. MarHUTHOE T0JIE. 1 bubnuoreka [JOK
BekTop MarHuTHOW MHAYKIMH. JIMHUN https://m.edsoo.ru/ff0c9778
MarHUTHON WHTyKITUU
MarauTHOE T0JIe MPOBOTHUKA C TOKOM.
2 OmeIT OpcTena. BsgnMoieﬁCTBHe 1 bubmorexa LIOK
https://m.edsoo.ru/ff0c98fe
MTPOBOIHIKOB C TOKOM
JlabGopaTtopHas paborta «3yueHue bubmuorexa [JOK
3 1 1 .
MArHUTHOT'O TIOJISI KATYIIKH C TOKOMY https://m.edsoo.ru/ff0c98fe
JleiicTBue MarHMTHOTO TIOJIS Ha
MPOBOJHUK ¢ TOKOM. Cuia AMmepa.
4 HIE)I6OpiTOpHaSI pabora «I/IccneﬂoI];aHHe 1 1 bubmorexa [IOK
N https://m.edsoo.ru/ff0c9ac0
NeMCTBUS MOCTOSIHHOI'O MarHuTa Ha
pPaMKy C TOKOM»
eiicTBME MarHUTHOTO TMOJIS Ha
5 i:[IBI/DKymyIOC;I 3apsSHKCHHYIO YaCTHUILY. 1 bubmorexa HOK
https://m.edsoo.ru/ff0c9df4
Cuna Jlopenna. Pa6ora cuibl JIopeniia
DOnexTpoMarHuTHast UHAYKIus. [ToTok
6 BEKTOpa MarHUTHOW nHAykuuu. J/1C 1
WHIYKIUH. 3aKOH AJIEKTPOMarHUTHOM
unaykunn Papanes
7 JlaGopatophas pabota «lccnenoBanue 1 1 bubnuoreka [IOK
SIBJICHUS DJICKTPOMArHUTHOW MHTYKITHID) https://m.edsoo.ru/ff0cal50
8 NunykTuBHOCTSH. SBIEHUE 1 bu6nmoreka [JOK
camouHAyKIuu. 3J1C caMOMHTyKIIHH. https://m.edsoo.ru/ff0ca600
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3Hepr1/m MAaraviTHOI'O I10JIA KaTylIKU C
TOKOM. DJIEKTPOMAarHUTHOE TOJIe

TexHudeckue ycTpoiucTBa u ux
IIPUMEHEHHE: IOCTOSIHHBIE MarHUTHI,
AJIEKTPOMATHUTBHI, JIEKTPOABUTATENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCTHLI,
VHJyKIMOHHAs [1eYb

10

O6o0mmaromuii ypok «MarHutHoe moJie.
BJ'IGKTpOMaFHI/ITHaﬂ HUHAOYKIOUS

bubmmoreka [{OK
https://m.edsoo.ru/ffOcab82

11

KonTponbhas pabota no teme
«MarHuTHOE T0JIe. DJIEKTPOMAarHuTHas
HUHAOYKIOUS

bu6moreka [IOK
https://m.edsoo.ru/ffOcad58

12

CB0OOIHBIE MEXAaHNYECKUE KOJICOaHU.
I"apmonnueckue konebanus. Y paBHEHHE
TapMOHHYECKHX KOJIeOaHUH.
[IpeBpaiienue sHepruu

bu6mmoreka [IOK
https://m.edsoo.ru/ff0caf06

13

Jlabopatopnas pabora «ccnenoBanue
3aBHCHMOCTH MEepH0/ia MaJbIX
Kosie0aHui Tpy3a Ha HUTHU OT JAJIUHBI
HUTHU U MacChl Tpy3a»

14

KonebatenpHblit kKoHTYp. CBOOOIHBIE
3JIEKTPOMArHUTHBIC KOJcOaHUs B
UjeaIbHOM KOJIe0aTeIbHOM KOHTYpE.
AHaIoOrust MeXX1y MEXaHHUECKUMH U
AIIEKTPOMATrHUTHBIMU KOJIeOaHUSIMU

bubmuoreka [JOK
https://m.edsoo.ru/ff0ch820

15

®opmyna ToMcoHa. 3aKOH COXpaHEHUS
SHEPrUM B HIeaTHHOM KOJIeOaTeTbHOM
KOHTYpe

bu6mmoreka [JOK
https://m.edsoo.ru/ffOch9c4

16

Hpe,Z[CTaBJ'ICHI/IC 0 3aTyXarmux
KOJICOAHMSX. BBIHy)KIICHHBIC

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcbb86
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MeXaHuuyeckue kojaebanus. Pesonanc.
BI)IHY)KIICHHI)IG BJIGKTPOMaFHI/ITHBIG
KoJiebaHus

17

[lepemennsbiii Tok. CHHYCOMIATbHBIN
MepEeMEHHBINA TOK. MOIIHOCTH
MEPEMEHHOI0 TOKa. AMIUIUTYTHOE U
JIEMCTBYIOIIEE 3HAYCHHUE CUJIbI TOKA U
HaIpsHKEHUs

bubmmoreka [{OK
https://m.edsoo.ru/ffOchd34

18

Tpanrcdopmarop. [IponssocTso,
nepeava v NoTpedieHue MeKTPUIEeCKO
SHEPTHH

19

Y CTpOHCTBO U MPAKTUYECKOE
IIPUMEHEHHE MIEKTPUYECKOrO 3BOHKA,
reHepaTopa IMEPEMEHHOr0 TOKa, JINHUI
UIEKTpolepeaay

bu6moreka [IOK
https://m.edsoo.ru/ffO0cc324

20

DKOJIOTUYECKUE PUCKH TIPU
MIPOU3BOJICTBE AIIEKTPOIHEPTUU.
KynbTypa ucnonb3oBanus
AJIEKTPOIHEPTUU B MTOBCEIHEBHOMN KU3HU

21

MexaHnyeckue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuon. Ckopocthb
pacnpocTpaHeHUs U JJIMHA BOJHBI.
[Tonepeynble ¥ MPOIOJILHBIE BOJIHBI

bubmuoreka [JOK
https://m.edsoo.ru/ffOccab4

22

3Byk. CkopocTsb 3ByKa. I'poMKOCTB
3ByKa. BeicoTta ToHa. TeMOp 3ByKa

bubmuoreka [JOK
https://m.edsoo.ru/ffOcccOc

23

DNEeKTPOMarHUTHbIE BOJIHBI, UX CBOMCTBA
U CKOpOCTh. [1IKkana 3JIeKTpOMarHuTHBIX
BOJIH

bu6mmoreka [JOK
https://m.edsoo.ru/ffOccfe0

24

HpI/IHHI/IHH paaruoCBA3U U TCIICBUACHH.
PazButue CpCACTB CBA3U. Pannonokarus
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KonTponbras padora «Konebanus u

bub6mmoreka [{OK

25 BOJIHBD» https://m.edsoo.ru/ff0cc6f8
[IpsamonrHeHOE pacpoCTpaHEHHE

26 CBETa B OJTHOPOJIHOM cpene. ToueuHsbIit BH6H_HOTeKa HOK
netounnK csera. JIyd cpeta https://m.edsoo.ru/ff0cd350
OtpaxxeHue cBeTa. 3aKOHbBI OTPAKEHUS

27 cgeta. [locTpoeHune n300pakeHU B BH6H_HOTeKa OK
H70CKOM 3epKaTe https://m.edsoo.ru/ff0cd4e0
[Ipenomnenne ceera. [lonHoe

28 BHYTpeHHee oTpaxkeHue. [IpenenbHblit E:tlggl;l/(r;:eelijzg)or}lj/ffOC 476
YIOJI IIOJIHOI'O BHYTPEHHETO OTPAKEHUS — '

29 Jlabopatopnas padora «3mepenue bubmuorexa [JOK
oKa3aTesIs MPEITIOMIICHHS CTCKIIa https://m.edsoo.ru/ff0cd67a
JIunzel. [locTpoenne n3o0pakeHmil B Bubmiorexa [[OK

30 J;iiii:ggg?ﬁi:;“on HTHHSBL- https://m.edsoo.ru/ffOcddle

31 JlabopatopHas padora «ccnenoBanue
CBOMCTB M300paKCHUH B JIMH3AX)
Hucnepcus cBeta. CoXHBIN COCTaB

32 oenoro cBera. Llpet. JJabopaTopHas
pabota «Habmroienue aucrepcuu CBeTay

33 HNutepdepennus ceeta. udpakmms bubnunoreka [JOK
cera. JludpakironHas peméTka https://m.edsoo.ru/ff0ced22

34 ITonepedHOCTH CBETOBBIX BOJIH. bubnuoreka [IOK
[Monsipuzanus ceeTa https://m.edsoo.ru/ff0cf02e

35 OnTryeckue MpuOOPHI U YCTPOICTBA U
yCIIOBUS UX 0€30MacHOr0 MPUMEHEHUs
['paHuUIBl MPUMEHUMOCTH KJIACCUYECKOM

36 MexaHuku. [locTynaTel cenuansHOM bubmorexa [IOK

TCOPHH OTHOCHUTCIBbHOCTH

https://m.edsoo.ru/ff0cf862
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OTHOCUTENBHOCTh OIHOBPECMCHHOCTH.

37 3ameyieHne BpeMEHH M COKpaIlleHre bubmorexa HOK
https://m.edsoo.ru/ffOcfad2
JUTUHBI
3| aches. Cons aoes  onepreii n Bubamorera LIOK
) https://m.edsoo.ru/ffOcfc68
HMMITYJIbCOM. DHEPTHUsl OKOS
39 KonTponbhas padota «Ontuka. OCHOBBI bubnuorexa [JOK
CIICIMATIbHON TEOPUU OTHOCUTEIHLHOCTH https://m.edsoo.ru/ffOcf6f0
40 ®otonsl. ®opmyna [Inanka. OHeprus n bubnuoreka [IOK
UMITYJIEC (OTOHA https://m.edsoo.ru/ffOcfel6
a1 OTKpBITHE U UCCTEOBAHUE bubnuorexa [JOK
doroaddekra. Ompitel A. I'. CToneroBa https://m.edsoo.ru/ffOcffc4
o | S g, Yo B LOK
' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» poroaddexra
43 HaBnenne ceera. OnbiTel I1. H. bu6mmoreka [JOK
JlebeneBa. XuMuueCcKoe JICHCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHuueckue yCcTpoicTBa u
44 MIPaKTUYECKOe IPUMEHEHUE:
¢dbotorneMeHT, GOTOAATYNK, COTHEUHAS
Oartapesi, CBETOAHO]]
45 Pemenue 3agau no reMe « DJIEMEHTEI bu6mmoreka [JOK
KBaHTOBOM OITHKU https://m.edsoo.ru/ff0d0302
o |y o T O Buorra LOK
' https://m.edsoo.ru/ff0d091a
[InanerapHasi MOJeNIb aTOMa
bu6mmoreka [JOK
47 Hocrynarer bopa https://m.edsoo.ru/ff0dOafa
48 W3ny4yeHue u norsomieHue GOTOHOB MPH bubnuorexa [IOK

nepexoac aroma ¢ OAHOI'O0 YPOBHA

https://m.edsoo.ru/ff0d0afa
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SHEPIrHM Ha Ipyroi. Buasl criekTpos

49

BonHoBEIe cBOMCTBa yacTUIl. BOJHEI e
Bbpoitis. KopnyckynsipHO-BOJIHOBOM
nyanu3Mm. CIIOHTaHHOE U BBIHYXKICHHOE
W3JTy4YCHHE

bub6mmoreka [{OK
https://m.edsoo.ru/ff0d0ca8

50

OTKpBITHE PaIMOAKTUBHOCTH. OTIBITHI
Pesepdopna no onpenenenuto cocraBa
PaIMOAKTUBHOTO M3TyYeHUs

bubmmoreka [{OK
https://m.edsoo.ru/ff0d0fd2

51

CaoiicTBa anbda-, 6era-, raMmma-
HU3TTy4YCHHUA. Bnustaue pPaanOaKTHUBHOCTH
Ha JXUBBIC OPraHU3MbIL

52

OTKpbITHE TPOTOHA U HEUTPOHA.
N3otombl. Anbda-pacnajn. IIeKTPOHHBINA
Y TIO3UTPOHHBIN OeTa-pacman. ['amma-
U3JTydeHue

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBA3M HYKJIOHOB B SiIpe.
SnepHbie peakuuu. SAnepHbIA peakTop.
[IpoGieMbl, MepCIEKTUBHI,
HKOJIOTMYECKUE aCTeKThl SAePHOI
SHEPreTHKU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1356

54

DJieMeHTapHbIe YacTullbl. OTKPBITHE
MO3UTPOHA. MeTo bl HAOTIOICHUS 1
perucTpanuu 3JIeMEHTAPHBIX YaCTHII.
Kpyrusblii cton «®@yH1aMeHTaIbHbIE
B3auMoieicTBUsA. EnquHcTBO prusmueckoit
KApTUHBI MUPa»

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

Dtarnbl pa3BUTHS ACTPOHOMUH.
[TpuknagHOE U MUPOBO33PEHYECKOE
3HAa4YCHUE acTpOHOMHUH. Byt 3BE3/1HOTO
HeOa. Co3Be3usi, IpKue 3BE3/IbL,
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IIJTAHETHI, UX BUJANMOC IBUXXCHUC.
CoitHeuHast cucrema

56

Counnne. ConHedHas aKTHBHOCTb.
WcTounuk sHepruu CosHua U 3BE3]1

57

3BE3/1bI, X OCHOBHBIC XapAKTEPUCTUKH.
3BE3/1BI TIIABHOI MOCIIEIOBATEIHLHOCTH.
BnyTtpenHnee ctpoeHue 3BE3.
CoBpeMeHHbIE NPECTABICHUS O
MIPOUCXOXKIACHUH | ABoIoIuu CoHIA 1
3BE3]1

58

Muneunsiii [1yTe — Hama ['anakTuka.
Tlonoxxenue u nBuxenue CoHIIa B
lanaktuxe. ['anaktuku. YEpHbIE ABIPHI B
s,Ipax rajJjakTUK

59

Bcenennas. Paz0eranue rajakTuk.
Teopust bosbiioro B3peiBa. PenukroBoe
u3lydyeHue. MerarajakTuka

60

Hepemennsie npo0ieMbl acTpOHOMUU

61

KoHnTtposbHas padota «meMeHTHI
ACTPOHOMHUU U aCTPOPHUIUKU»

62

O6o6matomuit ypok. Ponb ¢pusuku u
ACTPOHOMHUHU B SKOHOMHUYECKOH,
TEXHOJIOTMYECKOM, COIMAJIbHON U
ATHYECKOH cdepax NesTeTbHOCTH
YyeJI0BEKa

63

O6o6matomuit ypok. Ponb u Mecto
(U3UKK ¥ ACTPOHOMUH B COBPEMEHHOM
HAYYHOUN KapTHHE MUPA

64

Oo6o6matomuit ypok. Ponb ¢puzndeckoit
TeopuH B HOPMUPOBAHUU

40




MIPEJICTaBICHUH O (PU3NICCKON KapTUHE
MHpA

O6o06matomuii ypok. Mecto ¢gu3ndeckoin
65 KapTUHBI MUpa B 001LIEM sy
COBPEMCHHBIX €CCTCCTBCHHO-HAYYHBIX
MPEJICTABJICHUN O TPUPOJIE

66 PesepBHBbIl ypok. MarauTHOE 110J1€.
DneKTpOMarHuTHas MHIAYKIIHSI

Peseprubriit ypok. Ontuka. OCHOBBI
CIIELIMAIbHON TEOPUU OTHOCUTEIBbHOCTH

67

Pesepnbiit ypok. KBantoBas ¢usuka. bubnuoreka [IOK

68 DjieMeHTBI aCTPOHOMHHU M aCTPODHUIUKU https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10 68 4 7
I[TPOTPAMME
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IPOBEPSEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHHS OCHOBHOM
OBPA3OBATEJLHON ITIPOI'PAMMBI

10 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIposepsiemble MpeMeTHbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOI
o0pa3oBaTeIbHOI MPOrPaMMbI CPETHET0 0011Iero 00pa3oBaHus

10.1

JleMoHCcTpUpOBaTh Ha NpUMeEpax pojdb U MeCcTo (uU3MKu B
(GOpMUPOBAHUH COBPEMEHHOW HAYyYHOW KAPTHUHBI MHpA, B Pa3BHTUHU
COBPEMEHHOM TE€XHUKH U TE€XHOJIOTHM, B MPAKTUYECKON JESITEILHOCTH
monen

10.2

Y4uTHIBaTh I'PaHULBl IPUMEHEHUS U3yUYEHHBIX (PU3NYECKUX MOJEIEeH:
MaTepHalibHas TOYKa, MHEpIHaIbHAs cHCTeMa OTCYETa, aOCOJIOTHO
TBEPAOE TEJO0, UACATBHBINA T'a3; MOJEIN CTPOCHUS Ia30B, )KUJIKOCTEH U
TBEPABIX TEJ, TOYEUYHBIM JIIEKTPUYECKHM 3apsl — IpU PEIICHUH
dbuznyecKkux 3aaa4y

10.3

PacnioznaBath usmyeckue siBieHus (mpouecchl) U OOBACHATh UX Ha
OCHOBE 3aKOHOB MEXaHHKH, MOJEKYJISIPHO-KHHETUYCCKOW TEOpHUHU
CTpOEHHUs BelleCTBA U  JJEKTPOJMHAMUKH: pPaBHOMEpPHOE U
PaBHOYCKOPEHHOE NPSIMOJIMHENHHOE NBUKEHHE, CBOOOJHOE MaJeHue
TN, JBW)KCHHE IO OKPYXHOCTH, WHEPIHS, B3aUMOJICHCTBHE TEI;
muddys3us, OpPOYHOBCKOE JABWKEHHE, CTPOCHUE JKHAKOCTEH U
TBEPIBIX  TeJl, W3MEHEHHME o00béMa Tel TpH  HArpeBaHUU
(oxnaxkieHuun), TEIUIOBOE paBHOBECHE, HCIApEeHHe, KOHJIEHCalus,
IUTaBJICHUE, KpHUCTAJUIM3alUs, KUIEHUWEe, BIAXHOCTh BO3AYXa,
MOBBIILIEHUE JIaBJICHHUS ra3a MPH €ro HarpeBaHUM B 3aKPHITOM COCYJIE,
CBA3b MEXJy MapaMeTpaMu COCTOSHMSI Tra3a B H30IpoIeccax;
ANEeKTpU3alUs TeJl, B3aUMOJICHCTBUE 3apsI0B

10.4

OnuceiBaTh MEXaHHYECKOE ABYKCHUC, HCIIONb3YyA (bl/ISI/ILICCKI/IC
BCJIIMYMHBI: KOOpAWHATA, IIYTh, INEPEMECIICHUE, CKOPOCTh, YCKOPCHHUCE,
macca Te€ia, CHJia, HUMITYJIBC  TCJI4, KHHCTUYCCKAsA  JSHEPrusd,
INoTCHIMaJIbHasd OHEPIHsd, MCXAaHUUYCCKaA pa60Ta, MEXaHHU4YeCKada
MOIMHOCTD; ITPH OIMMCAaHWH IIPABUIIBHO TPAKTOBATh (1)I/ISI/ILIGCKI/II\/'I CMBICJI
HCIIOJIb3YCMBIX BCJIIMYHH, HUX 0003HaUYeHHUsT U CAMHUIIBI, HaXOAUTb
Q)OpMYHBI, CBA3BIBAIOIIUC JAHHYIO CI)I/I?»I/I‘ICCKYIO BCJIIMYUHY C ApYruMUu
BCINYHNHaMUN

10.5

OnuceiBaTh M3yYEHHBbIE TEIUIOBbIE CBOMCTBA Tl U TEIUIOBBIE
SBJICHUS, MCHOJb3ys (U3MUYECKUEe BEIMYMHBI: JaBJIEHUE Ta3a,
TeMIeparypa, CpeiHss KHHETHYeCKass DSHEpPIrus XaoTHYECKOIo
JBUKEHUS MOJIEKYJ, CPEIHEKBAaApaTHYHAas CKOPOCTb MOJIEKYJI,
KOJIMYECTBO  TEIJIOTHI, BHYTPEHHssI JHeprus, pabora rasa,
KOA(QGUIMEHT MOJIE3HOTO JAEWCTBUS TEIJIOBOIO JBHUIaTeNsl; MpHU
OTMCaHUH MIPaBUIILHO TPaKTOBaTh buznyeckuit CMBICII
UCNOJIb3yEeMbIX BEIMYMH, WX O0O03HAYEHHs] W €IUHUIIbI, HAXOJIUTh
(GopMyIIBl, CBA3BIBAIONINE JAHHYIO (PU3MUYECKYIO BEIHUUHY C APYTUMHU
BEJIMYMHAM

10.6

OnuceIBaTh HU3YUYCHHBIC OJJICKTPUYCCKHUC CBOMCTBAa BeNIeCTBA H
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JNIEKTPUYECKUE  sBIICHUS  (TIPOLIECCHI), HCHONB3Yys  (hU3HYEecKue
BEIMYMHBL:  OJJIEKTPUYECKMM  3aps]l,  DIEKTpPUYECKOE  IHOJeE,
HanpsOKEHHOCTh 1IOJIS, IOTEHLMAJ, pPa3HOCTh IMOTEHUUAIOB; IpU
OTMCAaHUH MPABUIIBHO TPAKTOBATH (PM3UUECKUN CMBICI HCIIOJIb3YEMBIX
BEIMYMH, WX OOO3HAYCHWS ¥ eIUHHIBI;, YKa3bIBaTh (OPMYIIBI,
CBSI3BIBAIOIIME JIaHHYI0 (U3HYECKYI0 BEIWYMHY C  JPYyTUMHU
BEJIMYMHAMU

10.7

aHATM3UPOBaTh (PU3MUECKUE TMPOLECCHl M SIBICHHS, HCIOIb3YS
¢u3uUeckre 3aKOHBI M MPUHIMIBL: 3aKOH BceMUpHOTro Tsrorenus, I, 1
u |ll 3axonsl HploTOHA, 3aKOH COXpaHEHUS MEXAaHUYECKOM 3HEPIUH,
3aKOH COXPAHEHHs MUMITYJIbCa, IPUHILIUI CYNEPHO3UIIMM CUJI, TPUHIINIL
paBHOMNpaBHsl MHEPLUUATBHBIX CUCTEM  OTCU€Ta; MOJIEKYJSIPHO-
KWHETUYECKYI0 TEOPUI0 CTPOEHHUSl BELIECTBA, ra30BbI€ 3aKOHBI, CBS3b
CpeIHEell KMHETHYECKON SHEepruu TEIUIOBOTO JBUKEHHS MOJIEKYJT C
aOCOJIIOTHOM TeMIlepaTypol, TMEPBBIA 3aKOH TEPMOIAMHAMHUKH; 3aKOH
COXpaHEHHUs DJJIEKTpUYECKOoro 3apsiaa, 3akoH Kysona; mpu 3ToM
pa3nuyath CIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €r0 MaTeMaTHYecKOe
BBIPAYKEHHUE U YCIIOBUS (TPaHUILIbL, 00JACTH) MIPUMEHUMOCTH

10.8

OOBACHATP OCHOBHBIE TPHUHIMIBI JEHCTBUS MAalllMH, NPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3iuyaTh yYCIOBUS UX 0e30macHoro
HCIIOJIb30BAHNSI B IOBCETHEBHOM JKU3HU

10.9

Brimonaare OKCIICPUMCHTEI ITO UCCIICAOBAHNIO (1)I/I3I/I‘-IeCKI/IX SIBJIEHUH U
TIPOIIECCOB C MCIOJIB30BAHUEM MPSIMBIX M KOCBEHHBIX M3MEPECHUU; MPH
sToM (opmynupoBaTh mNpobiaeMy (3amady) W THUIOTE3Y YYEOHOTO
OKCIIEpUMEHTa,  COOMpaTh  YCTAaHOBKY W3  TIPEAJIOKCHHOTO
000pyI0BaHUsl, POBOAUTH OIBIT ¥ (POPMYIIMPOBATH BBIBOIBI

10.10

OcyiecTBisATh MpsIMbIE W KOCBEHHBbIE HW3MEPEHUs] (PUIUUECKHUX
BEJIMYMH; MPHU 3TOM BBIOMpATh ONTHUMAJIBHBIN CIIOCOO HM3MEPEHUs U
MCIIOJIb30BaTh U3BECTHBIE METO/IbI OLIEHKU MOrPELIHOCTEN N3MEpEeHHUI

10.11

HccrnenoBath 3aBUCUMOCTH MEXKIY (QHU3NYECKHUMH BEIUYHMHAMH C
UCIIOJIb30BAHUEM TMPSAMBIX HM3MEPEHHUH; HpU 3TOM KOHCTPYHUPOBATH
YCTaHOBKY, (UKCHPOBAaTh pe3yJbTaThl IOJYYEHHOW 3aBHCHUMOCTH
¢u3nyecKux BENUYHMH B BUZE TaOIUI U IpaduKOB, AeJIaTh BHIBOJABI 110
pe3ysbTaTaM UCCIEOBaHU

10.12

CobmomaTh  mpaBwiia  0€30MacHOrO0  TpyJda MpU  MPOBEACHUU
UCCIIEIOBaHMM B  paMKax y4eOHOro OKCIEpUMEHTa, Yy4eOHO-
UCCJIEIOBATENILCKOM M TMPOEKTHOW JAEATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U J1a0OPATOPHOTO 0OOPYIOBAHHUS

10.13

Pemats pacuyé€rHble 3aauM ¢ SIBHO 33JaHHOW (DPU3UYECKON MOJEINBIO,
UCTIONB3Ysl (PU3MYECKHE 3aKOHbI W TMPUHIMUIBI, HA OCHOBE aHaIn3a
yCIIOBUSL  3aJla4ydl  BBIOMpaTh  (PU3UYECKYIO MOJENb, BBIACTATH
duznyeckue BeNTUYUHBI U (POPMYIIBI, HEOOXOAUMBIE Ui €€ peleHus,
MPOBOJIUTH PACU€Thl U OLEHUBATH PEANBHOCTD MOJIYYEHHOTO 3HAYEHUS
dbuznyecKoil BeTUYHHBI

10.14

Pemate Ka4C€CTBCHHBIC 3agadyu: BBICTpanBaTb JJOTr'N4€CKU
HCIIPOTHBOPCUUBYIO LCIIOUKY paCCY)KI[eHI/Iﬁ C 0H0p01>’1 Ha U3YUCHHBLIC
3aKOHBI, 3dKOHOMCPHOCTHU U (I)I/I3I/I‘ICCKI/IC SABJICHUSA

10.15

Hcnons30BaTh oOpu  pCIICHHUHA y‘-IC6HBIX 3alad  COBPCMCHHLIC
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UHPOPMALIMOHHBIE TEXHOJIOTUM JUIS TMOWCKA, CTPYKTypUPOBaHUS,
UHTEPIpETallud M MPEACTaBICHUS Yy4eOHOW M HAyYHO-TIOMYJISIPHOM
UH(POPMALIUY, TOTYYCHHOW W3 Pa3UYHBIX MCTOYHUKOB; KPUTHUYECKH
aHAJTM3UPOBAThH MOJTyYaeMYI0 HHPOPMAITUIO

10.16

[IpuBonuTe mpUMeEphl BKJIala POCCUHCKUX U 3apyOCKHBIX YUEHBIX-
(GHU3UKOB B pa3BUTHE HAyKH, OOBSICHEHHE IPOIIECCOB OKPYIKAIOIIETO
MHpa, B PA3BUTHE TEXHUKH U TEXHOJOTUH

10.17

Hcnonb3oBath TeopeTHueckue 3HAHUS MO (PU3MKE B IMOBCETHEBHOM
KU3HH JUTsl oOecriedueHrs 6€30MacHOCTH MPH 00paIeHuu ¢ MpudopaMu
U TEXHUYECKUMH YCTPOHCTBAMHM, JJISI COXPAHEHUS 3I0pOBBS H
COOITIOJICHHSI HOPM KOJIOTHYECKOTO TIOBEJICHUS B OKPYXKAIOIIEH cpene

10.18

Pabortarh B rpynne ¢ BBINOJHEHUEM Pa3IUYHBIX COLUAIBHBIX POJIEH,
IUIAHUPOBaTh  pabOTy  Tpynmbl, palUOHAIBHO  paclpeiesarTh
00s3aHHOCTH ¥ IUIAaHUPOBATh JAESATENIBHOCTh B HECTaHJIapPTHBIX
CUTyalusX, aJeKBATHO OLICHUBATh BKJAJ KaXXJOTO W3 YYACTHUKOB
TPYIIBI B pEHIEHUE paccMaTpuUBaeMoi MpooIeMbl

11 KJIACC

Kon
NpoBepPsieMoro
pe3yJabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHUSI 0CHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMBbl CpPeHEro o01ero 00pa3oBaHus

111

JleMoHCTpHpOBaTh Ha TpUMEpax poilb W MecTo (u3uku B
(GbOpMHpPOBaHNHM COBPEMEHHON HAyYHOW KapTHHBI MHUpa, B Pa3BUTUU
COBPEMEHHON TE€XHUKH U TE€XHOJIOTHM, B MPAKTUYECKON AESITEILHOCTU
JIOJIEH, TIEITOCTHOCTh ¥ €AMHCTBO (PM3MUECKON KapTHHBI MUPa

11.2

Y4uTHIBaTh IPAaHUIBI PUMEHEHHS U3yUYEHHBIX (U3UYECKUX MOJEIeH:
TOUCYHBIN SIEKTPUUYECKUHN 3apsij, siAepHas MOJENb aToMa, HYKJIOHHAS
MOJIeIb AaTOMHOTO siJIpa MPH pelieHnH (PU3nIecKux 3aaa4y

11.3

Pacnio3naBate ¢usnueckue sBiaeHUs (Iporecchl) U OOBACHATh MX HA
OCHOBE 3aKOHOB  JJIGKTPOJAMHAMUKA H  KBAaHTOBOH  (PU3HKH:
AJIEKTPUYECKass TPOBOJUMOCTh, TEILUIOBOE, CBETOBOE, XHMHYECKOE,
MarHUTHOE JICUCTBUSL  TOKa, B3aMMO/ICHCTBHE MarHuTOB,
JJIEKTPOMArHUTHAsl WHAYKIUS, JCHCTBUE MArHUTHOTO TIOJIA Ha
NPOBOJHUK C TOKOM U JBHXKYIIMWCS 3apsj, DJIEKTPOMAarHUTHBIC
KOJIcOaHUsT ¥ BOJIHBI, MPSIMOJIMHEHHOE paclpoOCTpPaHEHUE CBETa,
OTpaKEHHWe,  MpejoMIIeHHue, uHTepdhepeHims, audpakuus U
NOJISIpU3allusl CBETa, AMCIepcusi cBera, (otodnekTpuueckuid 3ddekr
(boTtoaddexr), cBeTOBOEC naBlieHHWE, BO3HUKHOBEHHUE JIMHEHYATOTO
CIEKTpa aToMa BOAOPOJa, €CTeCTBEHHAass U  HCKYCCTBEHHas
pPaIMOaKTUBHOCTD

114

OnuceIBaTh HU3YYCHHBIC CBOMCTBA BCIICCTBA (3HeKTpI/I‘leCKI/Ie,
MAarauTHBIC, OITHUYCCKHUC, JJICKTPUYCCKYIO ITPOBOAUMOCTD PA3JIMYHBIX
cpe):[) U JJICKTPOMArnuTHBIC  ABJICHUS (Hpoueccm), HCIIOJIb3Y
q)I/I3I/I‘IeCKI/IC BCJIIMYHHBI: BHCKTpI/I‘-IeCKI/Iﬁ 3apin, chJia TOKa,
QJICKTPUYICCKOC Hamps’KCHUC, QJICKTPUYICCKOC COIIPOTUBJICHUC,
Pa3HOCTb ITOTCHIHAJIOB, BZ[C, pa60Ta TOKa, MHAYKOHA MArdimuTHOI'O
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nojs, cuwia Awmmepa, cuia JlopeHna, HMHAYKTUBHOCTb KaTYIIKH,
DHEPrUs JJIEKTPUYECKOIO M MArHUTHOIO IIOJIEH, IEpUOJ M 4acToTa
KoJIeOaHuil B KOJIeOATEIIbHOM KOHTYPE, 3apsi/l U CHJla TOKA B Ipolecce
rapMOHUYECKUX JJIEKTPOMArHUTHBIX KoJIeOaHui, ¢dokycHoe
pacCTOsIHUE M ONTHYECKas CWJIA JIMH3BI, IPU OMMCAHUU IPABUIBLHO
TPAaKTOBaTh (PU3MUECKUH CMBICI HCIOJB3YEMBIX BEJIHYWH, WX
0003HaUEHUS M E€OUHMIBI; YKa3blBaTb (OPMYJIbl, CBS3BIBAIOILNE
JAHHYIO (PM3UYECKYIO BEJMUMHY C IPYTHMHU BEIUYMHAMHU

115

OnuceiBaTh U3y4YEHHbIE KBAHTOBbIE SIBJICHUS U MPOILECCHI, UCIOJIb3Y S
¢u3ndecKre BEIUYUHBI: CKOPOCTh AJIEKTPOMATrHUTHBIX BOJH, JJIMHA
BOJIHBI M YacTOTa CBETa, DHEPrusi W UMIYJIbC (POTOHA, MEPUO]
nojlypacraza, DSHEpPrust CBS3U AaTOMHBIX SA€p; IpU  ONHMCAHUU
IPAaBUJIBHO TPAKTOBAaTh (PU3NYECKUNA CMBICI MCIOJb3YEMbIX BEITUYMH,
uX 0003HAUEHHsS W €IMHHUIIbI; YKa3bIBaTh (DOPMYJIBI, CBSI3bIBAIOLINE
JaHHYI0 (PU3NYECKYIO BEJIMYHUHY C APYTMMH BEIMYMHAMU, BHIUYUCISTH
3HaueHue (PU3NYECKOI BETHMUUHbI

11.6

AHanu3upoBath (U3MYECKHE TMPOLECChl U  SIBICHUS, HCIONIb3YS
¢usznyeckue 3aKOHbBI M OpUHOUIBL  3akoH  Owma,  3aKOHBI
MOCJIEZIOBATEILHOTO U TMapajuieIbHOIO COEIUHEHMsI IPOBOJHHUKOB,
3ak0oH J[xoyns — JleHna, 3aKOH 2J€KTPOMAarHUTHOM MHIYKIIMH, 3aKOH
MPSIMOJIMHEHHOTO0 PacHpOCTpaHEHUsI CBETa, 3aKOHbl OTPAKEHUs CBETa,
3aKOHBl ~ MPEJIOMJIEHUS  CB€Ta, YpPaBHEHHWE  OWHINTEHHA  JUIA
dotorddekra, 3aKOH COXpaHEHHsS] DHEPTHH, 3aKOH COXPaHCHUS
UMIIyJbCa, 3aKOH COXpPAHEHMs JJIEKTPUYECKOTO 3apsja, 3aKoH
COXpaHEHHUs  MaccoBOro  uucia, mocrynarsl  bopa,  3akoH
paZMoOaKTUBHOIO pachaja, IMpH OSTOM pa3jndarbh CIOBECHYIO
(OpMYIUPOBKY 3aKOHA, €r0 MAaTEMaTHYECKOE BBIPAXKEHUE U yCIOBUS
(TpaHuIlbl, 00IaCTH) TPUMEHUMOCTH

11.7

OHpe,Z[GJ'ISITB HampaBJICHUEC BCKTOpAa HWHAYKIMKM MArHUTHOIO II0JIA
IMPOBOAHHKA C TOKOM, CHUJIbI AMnepa 1 CHJIBI HopeHua

11.8

CtpouTh ¥ ONHCHIBATH H300pa)KeHHE, CO3JaBAEMO€ IUIOCKUM
3€pKajioM, TOHKOM JIMH30H1

11.9

BBINOTHATE SKCIEPUMEHTHI TI0 UCCIICAOBAHUIO (DU3NYECKUX SBICHUN U
IPOIIECCOB C MCIOJIh30BAHUEM MPSIMBIX M KOCBEHHBIX U3MEPEHUH; MpU
3ToM (QopMyIupoBaTh MpobieMy (3adayy) M TUIOTE3Y Yy4eOHOro
IKCIIEPUMEHTa,  COOMpaTh  YCTAHOBKY W3  TPEIJIONKCHHOTO
000pyI0BaHUsl, IPOBOJIUTH OIBIT ¥ (POPMYJIMPOBATH BBIBOIbI

11.10

OCYH.[GCTBJ'IHTL OpsAMBIC W KOCBCHHBLIC H3MCPCHUA (1)I/I3I/I‘ICCKI/IX
BCIIMYHH, IIpU 3TOM BbI6I/Ip8.TB ONTHUMAJIBHBIN CIIOCOO HU3MCPCHUA U
HCIIOJBb30BAaTh U3BCCTHBIC MCTO/AbI OLICHKHU HOI‘p@H.IHOCTCfI I/ISMepeHI/Iﬁ

11.11

HccnenoBaTh 3aBUCHUMOCTH (PM3MUECKUX BEJIWYHMH C HCHOJIb30BAHUEM
OpSMBIX M3MEPEHMH; TpU OSTOM KOHCTPYHPOBAaTh YCTaHOBKY,
(GUKCHpOBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCHUMOCTH (PU3MUECKUX
BEJIMYMH B BUJIE TAaOIUIl U TpadUKOB, IeaTh BBIBOJBI [0 pe3ysbTaTaM
VICCIIEJIOBAHHUS

11.12

Cobnronate mpaBuiia 0€30MacHOrO TpyAa MpH  MPOBEACHUU
UCCJIEIOBAaHUI B paMKax Yy4eOHOTro OHKCIEpHUMEHTa, Yy4eOHO-
UCCIIEN0BATENBCKON U MPOEKTHOW AESITENBHOCTH C MCIOJIb30BAHUEM
U3MEPUTENbHBIX YCTPONCTB U J1a00paTOpHOro 000pyAOBaAHUS
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11.13

Pemate pacu€rHble 3a7a4 ¢ SBHO 33JaHHOM (DU3NYECKON MOAENbIO,
UCTIONB3Yys (U3MYECKUE 3aKOHBl M TNPHUHIMUIBI, Ha OCHOBE aHaJIH3a
YCIOBHS  3a/a4d  BBIOMpaTh  (PU3MUECKYI0 MOJETb, BBIACIATH
¢u3uueckue BeIHMUUHBI U (POPMYIIbI, HEOOXOJUMBIEC IS €€ pelIeHHUS,
IPOBOAMUTH PACUETHI U OLIEHUBATh PEAIbHOCTH MOJyYEHHOTO 3HAUYEHUs
(U3NYECKOI BEITMIMHBI

11.14

Pemrate KaueCTBEHHBIC  3aJa4yu: BBICTPAUBATh JIOTHYECKH
HEIIPOTUBOPEUYUBYIO LIENIOYKY PACCYKJICHHU C ONOPOM Ha M3y4YCHHbIC
3aKOHBI, 3aKOHOMEPHOCTH U (pU3NYEeCKHe SBICHUS

11.15

Ucnonp3oBarh mnpu  pemieHud  y4eOHBIX 3agad  COBPEMEHHbIE
MH(OpPMAllMOHHBIE TEXHOJIOTUU [UIsl TIOUCKA, CTPYKTYpUPOBAHUA,
UHTEPIIPETallul W TPEJCTABICHUS Y4eOHOW M Hay4dyHO-TIONMYJISIpHOU
uH(pOpMaluy, MOJYYEHHON M3 Pa3IMYHbIX MCTOUYHUKOB; KPUTHUYECKU
aHAJIM3UPOBATH MOJTYYaEMYI0 HH()OPMALIHIO

11.16

OOBSACHITh TPHUHIMIBI JECHCTBUS MAIIUH, MPUOOPOB M TEXHUUYECKUX
YCTPOWCTB; pa3nyaTh YCIOBUSA WX O€30MaCHOTO HCIOJIb30BAHMS B
MOBCEIHEBHON KU3HU

11.17

[IpuBoauTh mpHUMeEphl BKJIala POCCUHUCKUX U 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MPOLIECCOB OKPY>KAIOLIETO
MHUpa, B pa3BUTUC TCXHUKH U TEXHOJOTHI

11.18

Hcnonb3oBath TeopeTHyecKue 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN
JKW3HU T o0ecrieueHrs 0€30macHOCTH Tpu 0OpaIieHnu ¢ mpudopaMu
U TEXHUYECKUMHU YCTPOHMCTBAMH, MJIsi COXPAHEHHUS 3/0pOBbI U
coOJII0ICHHSI HOPM 9KOJIOTMYECKOT0 TIOBE/ICHUS B OKPY Kalollel cpefie

11.19

PaGorats B rpymie ¢ BBHINOJHEHHUEM PAa3IMYHBIX COLMAJIbHBIX pOJIEH,
IUTaHUpOBaTh ~ pabOTy  TpyNIbl,  PAlMOHAIBHO  paclpenessTh
00s3aHHOCTM W  TUIAaHUPOBATh JIEATENLHOCTH B  HECTaHIAPTHBIX
CUTyallUsIX, aJeKBAaTHO OLEHMBATh BKJAJ KaXJOTO W3 YYaCTHHUKOB
IPYMIIbI B pellIEHHE pacCMaTpruBaeMOi MPOOJIeMbI
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IMPOBEPAEMBIE D2JIEMEHTBI COAEP KAHUSA

10 KUIACC

Kox
pasjaena

Kona

NpoBepsieMoro

3JIEMCHTA

HpOBepﬂeMble IJIEMEHTBI COACPKaAHUSA

OU3NKA 1 METOAbI HAYYHOI'O ITO3HAHUA

11

®usuka — Hayka o npupoxe. HaydHele MeTonbI
IIO3HAHMS OKPY’KaIoIIEero mupa. Ponb skcrepumeHTta u
TEOpUU B MPOIIECCE TO3HAHUS TPUPOABL. DKCIIEPUMEHT B
¢dusnke

1.2

MonenupoBanue (GU3NYECKUX SIBICHUH U TPOLIECCOB.
Hayunble rumoressl. ®@uznueckue 3aKOHBI U TEOPHH.
'panunel npumeHuMocTH  (PU3MUYECKHUX  3aKOHOB.
[Ipunnun coorBercTBua. Ponp u Mecto (u3uku B
(opMUPOBAaHUM COBPEMEHHOW HAyYHOW KapTHHBI MHUpa,
B NIPAKTHYECKOU JIEATEIbHOCTH JIFOIEH

MEXAHUKA

2.1

#H#HPartH#KIHEMATUKA

211

Mexannueckoe IBHKEHHUE. OTHOCUTEIBHOCTD
MEXaHUYECKOTO JIIBIDKECHUS. Cucrema OTCHUéTa.
TpaekTopust

2.1.2

[Tepemenienue, CKOPOCTb (cpenusist CKOpOCTb,
MTHOBEHHAsi CKOpPOCTb) M YCKOpEHHE MaTepHaJbHOU
TOYKHM, HMX TPOEKIMH Ha OCH CHCTEMbl KOOPAWHAT.
Cli0)KeHHe TEpEMEIICHUI U CII0)KEHUE CKOPOCTEH

2.1.3

PaBHOMEpHOE H PaBHOYCKOPEHHOE MPSMOJUHEUHOE
neuxkenne.  ['paduku  3aBUCUMOCTH  KOOpPJHMHAT,
CKOPOCTH,  YCKOpEHHUS, TMyTH U  IepeMeIICHUs
MaTepuaIbHOU TOYKU OT BpEMEHU

214

CBoOoaHOE najieHre. Y CKOpeHre CBOOOIHOTO MaACHUS

2.15

KpuBonuneiiHoe aBwxkeHue. PaBHOMepHOe HIBUXEHUE
MaTepuabHOM TOYKH TI0 OKPY)KHOCTH.  YTJIOBas
CKOpOCTb, JHMHEHHas cKopocTh. llepwmon um wyacrora.
LleHTpOoCTpeMUTETHLHOE YCKOPEHUE

2.1.6

Texnuueckue YCTpOﬁCTBaI CIIMAOMCETP, JBHOXKCHHUC
CHapAA0B, HCIIHBIC U PCMCHHBIC IICpCaAavIr

2.1.7

[Ipaktuueckne paboTel. M3MepeHMe  MrHOBEHHOM
ckopocTH. MccnenoBanrue COOTHOIIEHUS MEXKIY MMyTsIMHU,
MPOUIEHHBIMU TEJIOM 32 IIOCJIENI0BATEIbHBIE DPABHBIC
MPOMEXYTKM  BPEMEHHM TIpPU  PABHOYCKOPEHHOM
JBWKEHUM C HAYaJlbHOM CKOpPOCTBIO, PaBHON HYIIIO.
W3yuyenne nBuKEHHS MIapUKa B BA3KOW KHJIKOCTH.
N3yuenne nBmkeHus Tena, OpOIIEHHOr0 TOPHU30HTAIBHO

2.2

##ParfH## IMHAMUKA

221

IIpuHnun orHocutenbHocTH [Manuies. IlepBbiii 3akoH
Herorona. MHepuuaibHble CUCTEMBI OTCYETA
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2.2.2

Macca tena. Cuia. ITpyuHIuMI Cynepno3uiuu cuil

2.2.3

Bropoii 3akon HproToHa a1 MaTepHalbHOM TOYKH B
uHepruanbHoil cucreme orcuéra (MCO). Tperuil 3akoH
HeloToHA 17151 MaTepUaibHBIX TOYEK

224

3akoH BcemHpHOro tarorenus. Cuna Tspkectu. [lepBas
KOCMHUYECKAsi CKOpOCTh. Bec Tena

2.25

Cuia ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe tpenue. Cuiia TpeHHs CKOJIbKEHUS
u cuna TpeHus nokos. Koapdumment tpenmsa. Cuia
COIIPOTHBIJICHUSI TIPU JBIDKEHUH TEla B JKUAKOCTH WU
rase

2.2.7

[ToctynarenbHOE "u BpaIiaTeIbHOe IBIDKEHHE
a0COJIIOTHO TBEPOTO Tela

2.2.8

MoOMEHT cHiIBl OTHOCHTENHHO OcH BpameHus. [limedo
cuiibl. Ycious paBHoBecHs TBEpaoro tena B MCO

2.2.9

TexHudeckue yCTpOWCTBA: NOMUIMIIHUKH, JIBHJKCHHE
HCKYCCTBEHHBIX CITYTHUKOB

2.2.10

[IpakTnueckue padotsl. M3yueHue nBuxeHust Opycka mo
HAKJIOHHOH TUTOCKOCTH TIOJ] ACHCTBHEM HECKOJIBKHX CHIL.
Uccnenosanue 3aBUCUMOCTHU CHIT YIIPYTOCTH,
BO3HUKAIOMKUX B  JeOPMHUPYEMOH  MpYXHHE U
pe3uHOBOM 00pasie, OT BEIMYMHBI HUX Jaedopmaruu.
Uccnenoanue ycinoBuUil paBHOBECHsS TBEPIOro Tea,
UMEIOIIET0 OCh BpallleHUs

2.3

##Par###3AKOHbBI COXPAHEHIM A B MEXAHUKE

Nmnynbe MaTepHaTbHOMN TOYKH, CHUCTEMBI

2.3.1 MaTepUalbHBIX TOYeK. VIMIynbC CHIIBI W HW3MEHEHHE
UMITyJIbCa Tea

239 3akoH coxpaHenusi ummyibca B HMCO. PeaktuBHOE
JIBUKCHHE

2.3.3 Pabora cuiibl

2.3.4 MOIIHOCTH CHJIBI

235 Kunernueckas SHEprus MaTtepuaibHON TOouku. Teopema
0 KUHETHYECKOM dHEepruu
[MorenumanvHass oHeprusa. [loTeHuuanbHas SHEpPrus

2.3.6 ynpyro nedbopMmupoBaHHOW TpyXuHBI. [loTeHIMambHas
SHEprusi Tesia BOJIM3H MOBEPXHOCTH 3eMIIU
[loTenuuaneHbie W HEMOTEHIHMAlbHbIE CHIBL CBA3b

237 paboOThl  HEMOTEHIHUANbHBIX CHUJI C  HU3MEHEHUEM
MEXaHUYECKOM  SHEpruM  CHCTEeMbl  Tell.  3aKOH
COXpaHEHMs MEXaHUYECKOM dHeprun

2.3.8 Ynpyrue u Heynpyrue CTOJIKHOBEHHS

239 TexHuueckue YCTROﬁCTBaZ JBIDKEHHE DPAKET, BOAOMET,
KOMep, MPYKUHHBINA MTUCTOJET
[IpakTuyeckue paboThl. M3yueHue cBs3U CKOPOCTEH Tel

2.3.10 npu HeynpyroM yxaape. MccienoBanue cBs3u pabOThI

CHJIBI C U3BMEHEHHEM MEXaHMYECKOU OHCPruu TCjia
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MOJIEKVYJISAPHASA ®U3NKA 1 TEPMOJAMHAMUKA

3.1

#i#Par###OCHOBbBI MOJIEKVJIIPHO-KUHETUYECKOW TEOPUH

311

OCHOBHBIC TIOJIOKECHHUSI  MOJIEKYJIIPHO-KHHETHYECKOM
Teopun. bpoyHoBckoe nBmkenue. Juddysusa. Xapakrep
JIBUKCHUS M B3aUMOJICHCTBUS YaCTHUI] BEIIECTBA

3.1.2

Mopenu cTpoeHus ra3os, KUJIKOCTEH W TBEPABIX TEI U
00BICHEHHNE CBOICTB BEIIECTBA HA OCHOBE DTUX MOJEIEH

3.1.3

Macca moekyn. KommuectBo BemectBa. IlocTositHHast
ABoraapo

3.14

TermnoBoe paBHOBecue. TemmepaTypa U €€ HW3MEpPEHHUE.
[ITxasna remneparyp Llenbcus

3.15

Mogens wupeansHoro raza. (OCHOBHOE ypaBHEHHE
MOJIEKYJISIPHO-KMHETUYECKOM TEOpUH WIealIbHOTO rasa

3.1.6

AOconoTHast ~ TemmepaTypa Kak ~ Mepa  CpenHeiu
KWHETHUYECKOW SHEPTHH TEIUIOBOTO JBWKEHUS YaCTHII
ra3a. [llkana remneparyp KenpBuna

3.1.7

VpaBuenue Knaneiippona — MeHzaeneeBa. 3akoH
Janbrona

3.18

l'azoBbie 3akoHbl. M3omporeccsl B uacalbHOM rase c
ITIOCTOAHHBIM KOJIMYCCTBOM BCIIICCTBA. HSOTepMa,
n30Xxopa, n3obapa

3.1.9

TexHu4eckue ycTpoicTBa: TepMOMETp, bapoMeTp

3.1.10

[IpakTnueckue pabotel. M3MepeHue Macchl BO3ayXa B
KJIacCCHOW komHare. VccienoBanue 3aBUCUMOCTH MEXTY
napamMeTpaMu COCTOSIHHSI Pa3peKEHHOTO Tra3a

3.2

OCHOBbI TEPMOJMHAMUMKN

3.2.1

TepMoauHamuyeckass cuctema. BHYTpeHHsS BSHeprus
TEPMOJMHAMHYECKONH  CHUCTEeMBl U CIOCOOBI €&
U3MEHEHUS

3.2.2

KomnuuectBo TemnoTel 1 paboTta. BHyTpeHHss sHeprus
OJIHOATOMHOTO HMJICAJIbHOI'O Ta3a

3.2.3

BI/II[BI TEIUIONEpCaaqyu: TEIIJIOIPOBOAHOCTh, KOHBECKIIUAA,
N3JIY4YCHHUC. TenmoéMKoCTb TCa. YIICJ'II)HaH
TEMIOEMKOCTh BellecTBa. Pacuér kKoiaudecTBa TEMJIOTHI
IIpH TCIIoIncpcaadc

3.2.4

[TepBsIif 3akoH TepMoauHaMUKH. [IpuMeHeHue mepBoro
3aKOHA TEPMOJMHAMHKHU K u3omporeccaM. ['padudeckas
MHTepIpeTanus paboThl ra3a

3.2.5

TennoBele MammHbl. [IpUHIUIBI AEMCTBUSA TEIJIOBBIX
mamiH.  [IpeoOpa3oBaHus HSHEPrud B  TEIJIOBBIX
mamHax. KosdduumeHnt noneznoro neicTBus (nanee —
KIIJ]) TemmoBoii Marmuasl. [ukn Kapuo u ero KITJ

3.2.6

Bropoit 3akoH TepmoaumHamuku. HeoOparumocTsb
IpoLecCOB B Ipupoje. TeruioBble  JBUTATEIIH.
DKosornyeckue mpoodaeMbl TEMI0IHEPreTHKI

3.2.7

Texuudeckue YCTpOﬁCTBaZ ABUT'ATCJIb BHYTPCHHETO
CropaHus, OBITOBOI XOJIOAUJIbHUK, KOHAUITMOHCD
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3.2.8

[Ipaktuyeckue  paboOTHI. N3mepenune  yaenbHOU
TEIJI0OEMKOCTH

###Par###AI'PEI’ATHBIE COCTOSAHUA BEHLIECBA. ®A30BbBIE

INEPEXO/IbI

[TapooOpa3oBanue u koHjeHcauus. Mcnapenue u

3.3.1 KUMEHUE.  YJenbHas  TeIJioTa  MapooOpa3zoBaHUs.
3aBHCUMOCTD TEMITEPATYPBI KATICHHS OT JTABJICHUS
332 AOcCoNIIOTHasT U OTHOCUTEJIbHASI BIJIAXKHOCTh BO3JyXa.
Hacpiennpii nap
Teépnoe Tteno. Kpucrammdeckue u amopdHble Tena.
3.3.3 AHM30TpOTIUS CBOMCTB KpUCTAJUIOB. Kunxue
3.3 KpucTayibl. COBpEMEHHBIE MaTePUAITBI
33.4 [lnaBnenne u KpucTauM3auus. YJenbHasg TEIUIOTa
iassieHus. Cyoaumanus
3.3.5 YpaBHEHHE TEIIOBOTO OaaHca
TexHu4eckue yCTpOMCTBA: TMTPOMETP U IICUXPOMETD,
336 KaJIOPUMETP, TEXHOJOTMH TIOJIYUYCHHS] COBPEMEHHBIX
MaTepHuajoB, B TOM 4YHCIE HAHOMATCPUAIOB, |
HAHOTEXHOJIOT U
3.3.7 [IpakTuueckue padboTsl. i3MepeHue BIaKHOCTH BO3AyXa
4 DJIEKTPOAVMHAMUKA
###HPar#t## O JIEKTPOCTATUKA
411 OnekTpuzanus Tel. OJJEeKTpudyeckuid 3apsn. JBa Buma
NIEKTPUUECKUX 3aPsJIOB
412 [TpoBOTHUKH, AUDIIEKTPUKH U TIOTYTIPOBOAHUKH
4.1.3 3aK0H COXpaHEHUs AIEKTPUIECKOTO 3apsiaa
414 B3aumogeiicteue 3apsnoB. 3akon Kyinona
Dnekrpuyeckoe mose. Hanpsok€HHOCTD 3JIEKTPUYECKOTO
415 nosist. [Ipunnun cynepno3uniuu. JInHuM HanpsHKEHHOCTH
AIIEKTPUYECKOTO TIOJIS
416 PabGota cun anekrpocrarnueckoro moss. IloTeHmman.
Pa3HOCTE NOTEHIIMATIOB
4.1 [IpoBogHMKM W JUPJICKTPUKH B ITOCTOSHHOM
41.7 AICKTPUIECKOM oJe. JuanekTpudeckas
IIPOHMIIAEMOCTD
OnekrpoéMkocth.  KoHneHcatop.  DIEKTpOEMKOCTh
4.1.8 IJIOCKOTO  KOHAEHCAaTopa. OJHEpPrus  3apsKEHHOIO
KOHJIEHCATOpa
TexHUYECKUE YCTPOIMCTBA: AIEKTPOCKOI, AIEKTPOMETP,
419 ANEKTPOCTaTUYECKAS 3aI1uTa, 3a3eMIICHUE
ANEKTPONPUOOPOB, KOHIIEHCATOP, KCEPOKC, CTPYHHBIN
PUHTEP
41.10 [Ipaktuueckue paboThl. M3mepeHue 3MEKTPOEMKOCTH
KOHJICHCaTopa
42 #HPar###IIOCTOSHHBIN DJIEKTPUYECKHUI TOK. TOKU B

PA3JIMYHBIX CPEJJAX
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42.1

VYcnoBus CyliecTBOBaHUS MTOCTOSSHHOTO 3JIEKTPHUYECKOTO
toka. Uctounnku Toka. Cmia Toka. [1ocTOSTHHBIN TOK

4.2.2

Hanpspokenue. 3akon Oma 15 yyacTka Lenu

4.2.3

DneKkTpudeckoe CONPOTHUBJICHUE. VY nenbHOE
CONPOTHBJICHUE BEIIECTBA

4.2.4

HOCHGI{OB&TCHBHOC, napajajiCiibHOC, CMCHIaHHOC
COCAMHCHHUEC ITPOBOAHUKOB

4.2.5

Pabota anekrpuueckoro Toka. 3akon [xoyns — Jlenna

4.2.6

MOIHOCTh 3JIEKTPUYECKOTO TOKA

4.2.7

anekTpoaBwkymas cwia (ganee — 3/1C) u BHyTpeHHee
COTPOTUBIICHUE HWCTOYHMKAa TOKa. 3akoH Oma s
NOJIHOM (3aMKHYTOM) anekTpuueckod nenu. Kopotkoe
3aMbIKaHHE

4.2.8

ONEeKTpOHHAas MPOBOAUMOCTh  TBEPABIX  METAJJIOB.
3aBUCUMOCTh CONPOTHUBIICHUS METaJUIOB oT
TeMreparypsl. CBEpXIIPOBOIUMOCTh

4.2.9

DIIEKTpUYECKUM TOK B Bakyyme. CBONMCTBA 3JIEKTPOHHBIX
IIy4YKOB

4.2.10

[MonynpoBoguuku.  CoOCTBeHHass W MpUMeEcCHas
IPOBOAMMOCTh  MOJYIPOBOJHUKOB. CBoiicTBa  p-n
nepexoja. IloaynpoBoJHUKOBbIE TPUOOPHI

4.2.11

DIIEKTPUUYECKHI TOK B 3JIEKTPOIUTAX.
DJIEKTPOJIMTUYECKAS] AUCCOIUALIHS. DIIEKTPOJIN3

4.2.12

DJIeKTpUYeCKl TOK B razax. (CamMOCTOSITENbHBIN H
HECAMOCTOSITEIbHBIA  pa3psn.  Paznuunble  THUIBI
CaMOCTOATENIBHOTO pa3psiaa. Monuus. [1nazma

4.2.13

TexHuueckue yCTpOICTBA: amIIepMETpP, BOJBTMETP,
peocTaT, HMCTOYHHMKHM TOKa, 3JIEKTpOHArpeBaTelIbHbIE
puOOpPBI, SMEKTPOOCBETUTENbHBIE TPUOOPBI, TEPMOMETP
CONPOTUBJICHUS, BaKyyMHBIH JHOJ, TEPMHUCTOPHI H
dboTope3ucTopsl, MOJTYTIPOBOTHUKOBBII JHO],
rajbBaHHKa

4.2.14

[Tpaktuueckue  paborel.  M3ydyeHue  cMelmIaHHOTO
COETMHEHUS PE3UCTOPOB.

N3mepenue DJIC UCTOYHMKA TOKAa U €r0 BHYTPEHHETO
conpotuBiieHus. Habmonenue snekTpoinsa

11 KIIACC

Kon
pa3iena

Koanposepsiemoro
3JIeMeHTa

IIpoBepsiemble 3J1eMEHTHI COAEPKAHUS

4

OJIEKTPOJJMHAMUKA

4.3

##HHPar##HHMATHUTHOE I1OJIE. DJIEKTPOMATHUTHASA MHAYKIWA

43.1

ITocTostHHBIE MAarHuThI. B3aumopaelictBue
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IIOCTOAHHBIX MAarHuTOB

MarnutHoe mnosie. BexkTop MarHuTHOM MHIYKIUU.
[IpuHnun  cynepno3uuuu. JIMHMM ~ MarHUTHOMN

4.3.2 uHAyKuu. KapTuHa JWHUM MarHUTHOM MHAYKUUU
T10JISI TIOCTOSIHHBIX MarHUTOB
MarauTHOE TMOoJj€e MPOBOJHMKA C TOKOM. KaprtuHa
JUHUN TOMSl JUTMHHOTO MPSIMOTO MPOBOJHHUKA H
4.3.3 3aMKHYTOT'O KOJIBLEBOIO IPOBOAHMKA, KaTYLIKHU C
TOKOM. OnpIT Dpcrena. BzaumoneiictBue
IIPOBOJHUKOB C TOKOM
4.3.4 Cunia Ammepa, €€ MOIyJIb M HAPaBJICHUE
Cuna Jlopenma, e€ MOIyJlb ¥ HamIpaBJICHHE.
4.3.5 JIBr>xeHHME 3apsHKEHHOM 4YacTULbl B OJHOPOJIHOM
MarHuTHOM noJie. PaGora cuiel Jlopenia
4.3.6 SIBJICHHE DIEKTPOMArHUTHOW WHTYKIIHH
4.3.7 IToTOK BeKTOpa MarHUTHOW MHAYKIUU
438 OJC  wHaykuuu.  3aKOH  3JIEKTPOMArHUTHOM
nHaykiuu Papanes
Buxpesoe asnexrpuueckoe nosne. I/C uHIyKIMU B
4.3.9 IPOBOJAHMKE, JBIJKYIIEMCS IOCTYNarelbHO B
OJIHOPOJIHOM MarHWTHOM II0JIE
4.3.10 [TpaBuso Jlenma
4311 NunyktuBHOCTh. SBnenne camounaykiuu. IJC
CaMOUWHIYKITUU
4.3.12 DHeprus MarHUTHOTO TIOJISI KATYIITKH C TOKOM
4.3.13 DJIEKTPOMAarHUTHOE TT0JIE
TexHuueckue YCTpPONCTBA: TOCTOSIHHBIE MAarHUTHI,
4.3.14 AJIEKTPOMArHuThl,  AJIEKTPOABHUraTeb, YCKOPUTEIIN
2JIEMEHTAPHBIX YaCTHUI, MHAYKIIMOHHAS TIeYb
[IpakTnueckue paboThl. M3ydeHWe MarHUTHOTO
MoJIsI KaTyIIKH C TOKOM. McciemoBaHwe nenCTBHs
4.3.15 MOCTOSTHHOTO ~MarHuTa Ha paMKy C  TOKOM.
HccnemoBanne SIBJICHUSI AJIEKTPOMArHUTHOM
WHIYKITUU
5 KOJIEBAHHMA N BOJIHBI
#H#PartHH#MEX AHNYECKUE 1 SQJIEKTPOMAT'HUTHBIE KOJIEBAHUSA
Komnebarenpuast cuctema. CBoOOmHBIE KOJIEOAHUS.
5.1.1 l'apmonnueckue konebanus. Ilepmon, wdacrora,
amIuIuTyJa U ¢asza kojaeOaHHH
5.1.2 [Ipy>KuHHBINA MasTHUK. MaTeMaTu4ecKUil MasiTHUK
5.1 YpaBHeHue TapMOHHYECKUX KOJIeOaHMi.
5.1.3 Kunematnueckoe U  JWHAMHUYECKOE  OIHCAHHUE
K0J1€0aTeITLHOTO JIBH)KCHHS
[IpeBpaiienue  3HEpruM TMPU  TAPMOHUYECKUX
514 koneOaHusx. CBS3p  aMIUIUTYIbl  KoJieOaHUU

UCXOJHOW BENMYHMHBI C aMIUTUTYIaMU KoJieOaHui eé
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CKOPOCTH U YCKOPEHUs

9.1.5

KonebaTenbHbIit KOHTYP. CBobonHbIE
ANIEKTPOMAarHUTHBIE  KOJIeOaHUS B HJCAIBHOM
KoJIeOaTeIbHOM  KOHType.  AHalorus  MexIy
MEXaHUYIECKUMHU u AIIEKTPOMArHUTHBIMH
kosnebanusimu. @opmyna TomcoHa

5.1.6

3akoH COXpPaHCHUA OHECPIUn B nacaJIbHOM
K0J1€0aTeTbHOM KOHTYPE

5.1.7

BriHyX1cHHBIE MEXaHUYECKHUE KOJICOAHUSI.
Pe3onanc. Pe3onancHas kpuBas. DBeIHyXIcHHbIE
AJIEKTPOMArHUTHBIC KOJICOAHMSI.

5.1.8

[lepemennbiii Tok. CHHyCOUMJABHBIN MEPEMEHHBIH
TOK.

5.1.9

MOHIHOCTI) NEPpEMEHHOIO TOKa. AMHJ’II/ITYI[HOC u
HeﬁCTBYIOHIee 3HAYCHHUE CHUJIbI TOKA MU HAIIPSDKCHUSA

5.1.10

Tpanchopmarop. I[lpousBoacTBo, rmepemadya u
noTpeOIeHne AIEKTPUIECKON SHEPTHH.
DKOJIOTUYECKUE pucku npu IIPOU3BOICTBE
3IEeKTpUUecKoi sHeprun. KynpTrypa ucnosp3oBaHus
3JIEKTPOSHEPTIUU B MOBCETHEBHOM YKU3HU

5.1.11

TexHuueckue yCTpoiicTBa: ceiicmorpad,
BHeKTqueCKHﬁ 3BOHOK, JIMHWH SJICKTPOICpCaayd

5.1.12

[IpakTnueckue paboTHI. UccnenoBanue
3aBHCHMOCTH TEpHoJa MalbIX KoyieOaHWil rpy3a Ha
HUTH OT JUIMHBI HUTU U Macchl rpy3a. Mccnenosanue
MEPEeMEHHOTO TOKa B IENMHM M3 IOCJIEJ0BATEIbHO
COeIMHEHHBIX KOHIEHCATOPa, KaTYUIKU U pe3ucTopa

5.2

#HPar##HH#MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHBI

5.2.1

Mexanudecke BOJHBI, YCIOBUS PAacIpOCTPaHEHHUS.
[Tepuon. CxopocThb pacnpocTpaHeHHs] M JUIMHA
BOJIHBI. [lonepeyHble U MPoI0JIbHbBIE BOJIHBI

5.2.2

###Par###  Hatepdepenumss u  audpakius
MEXaHUYECKUX BOJIH

5.2.3

3Byk. CkopocTh 3Byka. I'poMKOCTh 3ByKa. BeicoTa
toHa. TemOp 3ByKa

5.2.4

DNEeKTPOMarHUTHBIE BOJIHBL. YCJOBHSI M3JIy4YEHHUS
ANIEKTPOMArHUTHBIX BOJH. B3aumuas opueHTarus
BekTopoB E, B u v B anexkTpoMarHuUTHON BOJIHE B
BaKyyMe

5.2.5

CBoiicTBa 53JIE€KTPOMArHUTHBIX BOJIH: OTpPaXKEHUE,
MIPEJIOMJIEHUE, ToJIsIpu3alus, TuQpaKims,
untepdepernusa. CKOpPOCTh  DIEKTPOMArHUTHBIX
BOJIH

5.2.6

Illxkana 2JIEKTPOMAarHUTHBIX BOJH. IIpumeHeHue
9NIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

HpI/IHI_II/IHBI pPaaroCBA3U n TCIICBUACHUS.
Pannonokanms. SHeKTpOMaI‘ HUTHOC 3arpsA3HCHHC

53




OKPYKaIOILEH Cpeapl

5.2.8

Texnuyeckue YCTpOMCTBA: MY3bIKaJIbHbIC
MHCTPYMEHTBI, YJIbTpPa3ByKOBas JIMarHOCTHKA B
TEXHUKE W MEIULMHE, pajgap, paguolnpUEMHUK,
TEJEeBU30p, aHTeHHA, TesehoH, CBY-neup

5.3

HiPar#H#OIITUKA

5.3.1

[IpsMonuHEHOE  paclnpoCTpaHEHHE CBETa B
oaHOpoAHOM cpene. JIyu cBera

5.3.2

OtpakeHue cBeTa. 3aKOHbl OTPaKEHHUS CBeETA.
[TocTpoenue n300paXkeHui B IJIOCKOM 3epKajie

5.3.3

Ipenomnenue cBera. 3akOHBI MPEIOMIICHUS —CBETA.
AOCOIIOTHBIN MMOKa3aTeIb NPETOMIICHHS

5.34

ITornoe BHyTpeHHee otpakeHue. lIpeaenbHbIN yTOa
IMOJIHOI'O BHYTPCHHETO OTPAKCHUA

5.35

Hucnepcust ceeta. CiaoxHbI cocTaB 0eioro cperta.

IBer

5.3.6

Cobuparonie u paccerBamolive JUH3bL. ToHKas
nuH3a. POKYyCHOE PACCTOSHHE W OINTHYECKas Cuia
ToHKOM JnuH3bl. [locTpoenune u300paxeHuil B
coOupamIUX U pacceuBaroluX JUH3aXx. Popmya
TOHKOI JIMH3EI. YBEIIMYCHIE, TaBaeMOe JINH301

5.3.7

[Ipenenasl IPUMEHUMOCTH T€OMETPUYECKON ONTUKHU

5.3.8

HNutepdepenmus cBera. KorepeHTHbIE HWCTOYHHKH.
VYcnoBus HaOMOAEHUST MAKCUMYMOB M MUHHMYMOB
B HMHTepQEpPEHLHOHHOW  KapTUHE OT  JBYX
cuH(ba3HbIX KOT€PEHTHBIX HICTOYHHUKOB

5.3.9

Hudpakumst  cBera. Judpaknmonnas pemérka.
YcnoBue HaOMIONEHHS TJIABHBIX MAaKCUMYMOB IpH
naJIcHUH MOHOXPOMATHYECKOTO CBETa  Ha
T(QPAKIIMOHHYIO PEIIETKY

5.3.10

HOJ'ISIpI/IBaI_II/Iﬂ CBETa

5.3.11

TexHuueckue YCTpOMCTBA: OYKH, ayma,
doroanmnapat, IpOEKUUOHHBIN anmapar, MUKPOCKOIL,
TEJECKOIl, BOJOKOHHAs ONTHKA, Au(pakiuOHHAS
peméTKa, MoJIIPou

5.3.12

[Ipaktnueckue pabotel. W3mepenue mnokazaTens
MPETOMIICHUS. Uccnenosanue CBOIICTB
u3o0paxkeHnit B snmH3ax. Habmionenwe nucnepcuu
cBeTa

BJIEMEHTHI CIIEHUAJILHOM TEOPUU OTHOCUTEJILHOCTH

6.1

I'paHu1IbI TPUMEHUMOCTH KJIACCUYECKOM MEXaHUKH.
[Toctynarst TEeopun OTHOCHUTEJILHOCTH:
WHBAapUaHTHOCTb MOJYJII CKOPOCTHM CB€Ta B
BaKyyMe€, IPUHIIUII OTHOCUTEIBHOCTH DMHIITENHA

6.2

OTHOCHUTEIBLHOCTh OOTHOBPEMCHHOCTH. BaMCI[J'ICHI/IC
BPECMCHU U COKpALICHUC AJIMHbI

6.3

SHCpFI/ISI 1 UMITYJIBC CBO60,[[HOI>1 YaCTHUIIbI
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6.4

CBs13p Macchl ¢ 3HEpruei ¥ UMILYJIbCOM CBOOOIHOM
YaCTHUIIbl. DHEPIHsi MOKOsI CBOOOHOMN YaCTHIIBI

KBAHTOBAA ®U3MKA

7.1

#i#HPar###3JIEMEHTBI KBAHTOBOM OIITUKU

7.1.1

®ortonsl. Popmyna [lnanka cBsa3u 3Heprun GpoToHa
C €ro 4acTOTOi. DHEprusi U UMITYJIbC (OTOHA

7.1.2

OTtkpeiTHe 1 uccnenoBanue (orodddexra. OMbITH
A.I'. CroneroBa. 3akoHbl poTo3pdexra

7.1.3

VYpaBuenne  OiitHmTeiina s poroaddekra.
«KpacHas rpanuna» gorodddexra

7.1.4

Hasnenue cera. OnbiTel [1.H. Jlebenera

7.15

XUMHYECKOE NeHCTBUE CBETA

7.1.6

Texauyeckue YCTpOMCTBA: (hoTodMEMEHT,
(dhoTOIaTYHK, COJIHEUHAs OaTapesi, CBETOIUO]]

7.2

CTPOEHUME ATOMA

7.2.1

Mopens aroma Tomcona. OnbiTel Pezepdhopaa mo
HCCJIEIOBaHMIO CTpoeHUs atoma. [InmanetapHas
MoOJieb aToMa

7.2.2

[Toctynater  bopa. WM3mydyeHnme W moOIIOLIEHUE
(GOTOHOB MpH NEpexojie aTomMa C OJHOTO YpPOBHS
SHepruu Ha Japyrod. Bwuasl cnektpoB. CHektp
YPOBHEH SHEPIHH aTOMa BOJOPOA

7.2.3

BosHoBbie cBoiicTBa uactul. Bomubel ne bpoiins.
KopnyckynspHo-BosiHOBOW  ayanusm. Jludpakims
JJIEKTPOHOB Ha KpUCTaJlJIaX

71.2.4

CrioHTaHHO€ W BBIHYXJCHHOE  HU3Jy4YeHHE.
YCTpoiCTBO M MPUHIIUI paOOTHI Jiazepa

7.2.5

TexHuueckue YCTpOWCTBA: CIEKTpaJbHBIA aHaIu3
(cexTpockor), Ja3ep, KBAHTOBBIA KOMITBIOTEP

7.2.6

[IpakTnueckue pabotel. Habmromenue nuHEHYaToro
CIEKTpa

7.3

ATOMHOE A1PO

7.3.1

Mertonbl HaAOIIOAEHUSA 51 pETUCTpALUH
2JIEMEHTAPHBIX YACTHI]

7.3.2

OtkpsiTue paauoaktuBHOCTH. OmbiThl Pesepdopaa
M0  ONpEeIeNCHHI0  COCTaBa  PaJMOAKTUBHOTO
usnyuyenus. CBoiictBa ambga-, Oera-, TamMma-
u3Iy4YeHus. BriMsHUe paauoaKTUBHOCTU Ha JKUBBIC
OpraHu3Mbl

7.3.3

OtkpelTe 1TpOoTOHa U HeWTpoHa. HykioHHas
mojens sapa I'eitzen6epra — MBanenko. 3apsif spa.
Maccosoe uuciio siapa. M3orormsl

7.3.4

Anbda-pacnaa. DIEKTPOHHBIE M  MO3UTPOHHBIN
Oera-pacnaf. IN'amma-n3nydenue. 3aKoH
paZlnOaKTUBHOTO pacnaja

7.3.5

SHCpFI/ISI CBs3M HYKJIIOHOB B sAAp€. HIICpHBIC CHIJIBI.
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JledexT macchl siapa

7.3.6

SnepHble peakuuu. [lenenue U CUHTE3 sAep

7.3.7

Snepubii  peaktop.  TepMOSIEpHBIA  CUHTES.
[IpoGneMbl U NEPCHEKTUBBI SAEPHON SHEPrETUKH.
OKOJIOTMYECKHE ACIIEKTHI SIIEPHON SHEPreTUKU

7.3.8

OnemeHTapHble 4YacTUllbl. OTKpBITHE MO3UTPOHA.
DyHIAMEHTAIBHBIE B3aUMOICHCTBUS

7.3.9

TexHudeckue yCTpOMCTBa: JO3UMETP, Kamepa
Buinibcona, siiepHbIi peakTop, aToMHas bom0a

7.3.10

[IpakTnueckue pabotsl. MccrnenoBaHnue TpekoB
yacTull (110 rOTOBBIM (poTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3B&é3aHoro neba. Co3Besnus, spKue 3BE3JBI,
IIJIaHETHI, UX BUJIUMOC IBUKCHHUC

8.2

Conneuynas cucrema. [lmaHeTbl 3eMHONM TpyIIIBI.
I1aHeThI-TUraHThl M WX CIYTHUKH, KapJIUKOBBIE
miadeTbl. Manble Teira COJTHEUHOU CUCTEMEI

8.3

Comnne, dorochepa u armocdepa. ComHeuHas
AKTUBHOCTH

8.4

Hcrounuk saeprun CosHIla U 3BE3]1

8.5

3BE3/MbI, WX OCHOBHBIE XapaKTEPUCTHKHU: Macca,
CBETHMOCTb, PAJNyC, TEMIIEpaTypa, WX B3aMMOCBS3b.
JnarpamMmma «CHEKTpaIbHbIA KJIACC — CBETUMOCTHY.
3BE3aLI IVIAaBHOW IIOCIIENOBATEIHLHOCTH. 3aBUCUMOCTE
«Macca — CBETHMOCTBY JjI1 3BE31  IJIABHOU
MOCJIEIOBATEILHOCTU

8.6

###Par###BayTpenHee CTpOCHHE 3BE3I.
CoBpeMEHHBIE TPE/ICTABICHUSI O MPOMCXOXKICHUU H
somory CoutHITa ¥ 3BE31. DTaribl )KHU3HU 3BE3]T

8.7

Mnineunsiii I[lyte — Hama Tamaktuka. CrnupanbHas
cTpykrypa ["anakTuku, pactpenenenue 3B€31, raza u
npud. [lonmoxenne wu  nBuwxkenue ConHua B
[Nanaktuke. Ilnockas u cdepuueckas MOACUCTEMBI
lanaxktuku

8.8

Tunel ramaktuk. PaguoramakTuku ©  KBas3apsl.
UépHbI€ ABIPHI B siIpax TaJaKTHUK

8.9

Bcenennas.  Pacmiupenne  Bceenennoil.  3akoH
Xabb6mna. Pazberanue ramaktuk. Bospact u pammyc
Bcenennoii, teopusi bonbmioro B3peiBa. Mojenb
«ropsauer BeenenHol». PenmnkroBoe nsnyuenue

8.10

MacutaGHast CTpPYKTypa Bcenennor.
Meraranaktuka. Hepeménnsie pooOIeMBI
aCTPOHOMHUH
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